
Re: PER Drainage design review 

Gentlemen,
See my response to comment 4 below, along with the attachments.  Please call or write me if you have any 
questions.
Thanks-
David Butler

----- Original Message ----- 
From:
To: @gallupsurveyors.com)
Cc: Sturgeon, Randy (Sturgeon.Randy@epa.gov) ;  

@advantusstrategies.com> @advantusstrategies.com) ;  
@salmonsinc.com)

Sent: Wednesday, October 23, 2013 1:55 PM
Subject: PER Drainage design review

EA has reviewed the latest drainage design and calculations for the PER property sent to EA on October 22.  EA 
concurs with the submitted calculations and approach to manage the 100-year runoff from the 3975 Elm 
Avenue property.  However, the pre- versus post-development ponding conditions have still not been 
quantified along the 3975 Elm Avenue/PER property line to show improvements to drainage conditions (see 
#4 below).  The storm drain plan view layout has not changed since the last submittal but the storm drain pipe 
sizes have been increased and the pipe inverts have generally been lowered to decrease the water surface 
elevations in the system during the 100-year rainfall event.  Additionally, a TideFlex valve has been added to 
the outfall of the storm drain system which conveys water from the 3975 Elm Avenue property.  The following 
are EA comments provided to you on October 2 (in black) followed by EA’s observations of the revised 
October 22 submission in red:

1. The times of concentration for runoff to reach each inlet appear high.  This would affect the rainfall 
intensity, design flow rates, and performance of the system.  Please confirm that 20-25 minutes is 
appropriate for the small drainage areas, especially since much of the area contains impervious surfaces.

@gallupsurveyors.com>
Mon 11/11/2013 11:32 AM 

To: @eaest.com>; 

Cc:Sturgeon, Randy <Sturgeon.Randy@epa.gov>; @eaest.com>; 
@advantusstrategies.com @advantusstrategies.com>; @salmonsinc.com 

@salmonsinc.com>; 

Categories: PER

1 attachments (3 MB)

PER DITCH STUDY.pdf; 
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The times of concentration have been revised and are appropriate for the drainage area size and land 
use.  Additionally, the runoff coefficients (indicating imperviousness) have been revised to assume the 
3975 Elm Avenue property will be fully developed in the future.  Previous comment has been satisfied. 

2.   There appears to be a problem with the hydraulic grade line (HGL) calculations.  Many of the 
computed HGLs are below the pipe inverts (Inlets 7, 6A, 4, 3, 2, 1, and 1A).  This may be due to the friction 
slope used in the HGL calculations which are significantly different from the pipe slopes.

The hydraulic grade line calculations have been revised.  The HGLs downstream of the 3975 Elm Avenue 
property are well below the proposed ground elevation of the PER improvements.  HGLs along the 3975 
Elm Avenue/PER property boundary are discussed in detail below.

3.   Once the HGLs are corrected, it will be important to check the HGL at each manhole/flared end section 
(FES) along the PER/3975 Elm Avenue property line to make sure water is not ponding along the proposed 
retaining wall.  As a suggestion, it appears that the storm drain could be lowered to accommodate total 
capture of runoff from the 3975 Elm Avenue property with no backup.  See attached “property line” pdf 
for concept.  Please provide similar cross sections at critical points along the retaining wall for review 
(especially at STMH-4).  Mr.  is concerned with additional flow/velocity along the 3975 Elm Avenue 
property undercutting the existing concrete pad on his property.  A cross section with HGL shown (similar 
to the attached pdf) may ease those concerns.

The HGL at each manhole/FES along the 3975 Elm Avenue/PER property line are contained within the 
existing ditch.  There are 5 FESs along the property line that collect runoff from the 3975 property ranging 
in size from 12 inches to 36 inches.  Water will pond in the ditch while the storm drain is flowing full 
during the 100-year storm event up to 1 foot as runoff enters the FESs.  

4.   Pete met with Mr. on 9/24 to discuss drainage patterns of the 3975 Elm Avenue property. 
 Attached is an annotated C2 sheet indicating the drainage patterns on the property as described by Mr. 

and as confirmed during the visit.  EA strongly suggests using similar drainage area delineations to 
the attached annotations to demonstrate to Mr.  that his concerns have been addressed.  Also, Mr. 

 is very concerned about the capacity of the ditch between the PER property and his, and he is also 
very concerned about maintaining positive drainage from this area in the pipe along the swale alignment 
you are proposing.  EA strongly suggests that you perform a pre-development conditions analysis to 
demonstrate that the proposed PER development will improve the drainage along the PER/3975 Elm 
Avenue property boundary in the post-development condition.  This could be demonstrated through 
improved water surface elevations and lack of ponding in the ditch between the two properties.

The drainage areas have been revised per EA recommendations and recommended flow patterns have 
been accounted for.  There is ponding in the ditch of up to one foot while runoff enters the storm drain 
system.  Although the system has been designed to collect runoff and convey flows to the outfall 
effectively, without any significant ponding, it is unknown how this compares to the pre-development 
condition water surface elevations in the ditch as a pre-development analysis was not performed for 
comparison.  EA still strongly suggests showing a calculation for the pre-development condition runoff and 
corresponding depth in the property line ditch for comparison to the post-development condition.  It is 
anticipated that a simple flow rate calculation for the 3975 Elm Avenue property and a cross section 
calculation using Manning’s equation would be sufficient to show the pre-development flow depth in the 
ditch.  Additionally, EA recommends adding check dams immediately downstream of each lateral inlet/FES 
into the main pipeline along the PER/3975 Elm Avenue property boundary to more effectively collect and 
drain the runoff from the ditch and to reduce the potential of bypass. 
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Check dams have been added just downstream of flared end sections at structures 1, 1A, 2, and 3.   See 
plan sheets C4 and C5 and detail shown on sheet C7.  Calculations for pre and post ponding elavations for 
two cross sections, A-A and B-B are provided on three 8.2 x 11 sheets.  Conclusions on the bottom of 
sheets 2 and 3 show a lower water surface elevation in the ditch, post developed situation.  The ditch in a 
pre developed state does not have adequate capacity for most of its length.  The ditch, altered with the 
addition of a retaining wall, has capacity and 100 year flows are contained.  The reason for the radical 
difference in pre and post states is most of the water that outfalls to the ditch from the side is 
intercepted by a new flared end section and piped in an storm sewer independent of the PER storm 
sewer. Additional, some of the overland flows from the PER site are eliminated in the post development 
state.  See 2 attached drainage area maps. The water is piped and outfalls in the upper reaches of 
the current ditch and because of lack of slope and the general geometry of the trapazoidal ditch, it does 
not have capacity for the design storm in its existing predeveloped state.  If and when the tract is 
developed, PER will have provided a storm sewer to accommodate 100 year (quanity, not quality) flows 
from the  site.

Please let Jason Coleman or myself know if you have any further questions.

Pete Pellissier
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PRE DEVELOPMENT CALCULA liONS FOR BOUNDARY DITCH 

CHECK WATER SURFACE ELEVATION OF EXISTING DITCH BETWEEN PER AND DIXON: 
THE WATER SURFACE ELEVATION WILL BE CHECKED AT VARIOUS LOCATIONS ALONG 
THE RECENTLY CUT PERIMETER DITCH BASED ON FLOWS FROM A PRE DEVELOPMENT 
STAGE. THE DIXON PROPERTY HAD A DITCH IN THE SAME GENERAL LOCATION 
PRIOR TO PER PURCHASING THE PROPERTY AND THAT DITCH IS DEPICTED ON 
THE STEVE BOONE TOPOGRAPHIC SURVEY. SHORTLY AFTER PER PURCHASED AND 
CLEARED THE PROPERTY, A NEW TRAPAZOIDAL DITCH WAS CUT. THIS DRAINAGE 
ANALYSIS WILL ATTEMPT TO DETERMINE THE WATER SURFACE ELEVATION IN 
THE RECENTLY CUT TRAPAZOIDAL DITCH BASED ON A PRE DEVELOPMENT STATE. 

PER PLANS ON INSTALLING A RETAINING WALL ON THE PER SIDE, 36" EAST OF 
THE COMMON BOUNDARY LINE. INSTALLING THE WALL WILL ALTER THE CROSS 
SECTIONAL GEOMETRY OF THE TRAPAZOIDAL DITCH. CALCULATIONS WILL BE 
PERFORMED TO DETERMINE THE WATER SURFACE ELEVATION OF THE ALTERED 
DITCH BASED ON POST DEVELOPMENT CONDITIONS. 

SECTION A-A SHOWN ON PRE DEVELOPMENT DRAINAGE AREA MAP: 

TOTAL DRAINAGE AREA: 135,343 S.F.=3.1070 ACRES 
PERVIOUS AREA @ C FACTOR=0.2, 37,539 S.F.=0.8618 ACRES; CA=0.1724 
PERVIOUS AREA @ C FACTOR=0.3, 42,388 S.F.=0.9731 ACRES; CA=0.2919 
IMPERVIOUS AREA @ C FACTOR=0.9, 55,416 S.F.=1.2722 ACRES; CA=1.1450 
SUM OF THE CA's=1.6093; C=0.5179 

TIME OF CONCENTRATION: 
200 L.F. OF OVERLAND FLOW @ 1.5% = 22.5 MINS 
151 L.F. OF CHANNEL FLOW @ 1.5 FPS = 1.7 MINS 
SUM Tc = 24.2 MINS 
1100 = 285.2/24.7+24.2 = 5.83 IN/HR. 
110 = 201/23.9+24.2 = 4.18 IN/HR. 
0100=1.6093 X 5.83 = 9.4 CFS 
010=1.609.3 X 4.18 = 6.7 CFS 

ELEV 7.1 
ll=iiFIIF.:II~ 1~ 14.2 SQ. FT. ~-----=E=LE=--cV:______.=5-=--=.8=--

6 7' --::~ 1 F:lii;:;:;III;:;:;II_J;;:;~J~III;:;:;III;::'l 1 -t. .'0 
. 5.8' ~ 

SECTION A-A 

WP=6. 7+5.8+3.8=16.3' 
XS AREA=14.2 S.F. 
R=A/WP = 14.2/16.3 = 0.87 
N FACTOR FOR LINING=0.45 
SLOPE OF DITCH=0.005 FT/FT 

0.67 0.50 
0=1.486/N X A X R X S EQUALS DITCH CAPACITY 

Q CAPACITY=3.02«6.7 OR 9.4 CFS 

WATER SURFACE ELEVATION AT SECTION A-A IS 7.1 SINCE IT IS NOT CONTAINED 
WITHIN THE GEOMETRY OF THE DITCH SECTION. 
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POST DEVELOPMENT CALCULA liONS FOR BOUNDARY DITCH 

NOTE: 

SHEET 2 OF 3 

11/9/13 

END SECTION AT STMH-1 TAKES IN 1.93 ACRES FROM THE DIXON TRACT PIPE OUTFALLING AT THAT LOCATION. 
1.93 ACRES WILL NO LONGER FLOW THROUGH THE DITCH, BUT WILL BE INTERCEPTED BY THE NEW PER 
STORM DRAIN AT STMH-1 

AREAS DRAINING TO THE DITCH AT AND UPSTREAM OF SECTION A-A 
3199 S.F. = 0.0734 AC. X 0.5 = CA = 0.0367 
1672 S.F. = 0.0384 AC X 0.5 = CA = 0.0192 
SUM CA's: 0.0559 
Tc=5 MINS, 11 00=28502/24. 7+5 = 9.60 lN./HR. 
01 00=0.0559 X 9.6 = 0.54 CFS 

7.6' 

XS AREA=5.6 S.F. : 

r. -.. 1,. 

SECTION A-A 
WP=6.7+1.0=7.7 
XS AREA=5.6 S.F. 
R=A/WP = 5.6/7.7 = 0.73 
N FACTOR FOR LINING=0.45 
SLOPE OF DITCH=0.005 FT /FT 

ELEV 7.1 

ELEV 5.8 

I 

0.67 0.50 

Q = 1.486/N X A X R X S = 1.05 CFS AT FULL DEPTH OF 1.3' 
CAPACITY 

------u;::;::an-,~~3 .. 5 SQ. FT. 
:::=il~lll~- -. 

s t' :r~~ ETTlfiTr=n •• . 11]~ 

ELEV 6.8 
ELEV 5.8 

I . ~· 

WATER DEPTH OF WA TER=12": (ELEV 6.80) 

WP=5.17+1.0=6.17 
XS AREA=3.54 S.F. 
R=A/WP = 3.54/6.17 = 0.57 
N FACTOR FOR LINING=0.45 
SLOPE OF DITCH=0.005 FT/FT 

HW ELEV. FROM PIPE CALCULATION 
SHEET LD-269 SHOWS A HEADWATER 
ELEV. OF 6.67 
6.80 > 6.67; CONTROLLING ELEV=6.80 

0.67 0 .5 0 

Q = 1.486/N X A X R X S = 0.56 CFS, APPROX. = TO 0.54 CFS 
CAP ACITY 

CONCLUSION: 
THE 100 YEAR STORM ON A PRE DEVELOPED CONDITION IS NOT CONTAINED IN THE EX. DITCH SECTION 
AND WILL REACH A MIN. ELEVATION OF 7.1 (TOP OF DITCH BANK); SINCE WATER IS REMOVED FROM 
THE DITCH VIA ONSITE GRADING AND WITH THE ADDITION OF A FES AT STMH-1, THE WATER SURFACE 
PROFILE ELEVATION IS LOWER AT POST DEVELOPED CONDITIONS. 
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PRE DEVELOPMENT CALCULA liONS FOR BOUNDARY DITCH 

AREAS: 
3.107 AC. AT C=0.5179, CA=1.6091 
1.2495 AC. AT C=0.25; CA=0.3123 
SUM CA's = 1.9214 
TIME OF CONCENTRATION: 
OVERLAND FLOW TIME=22.5 MINS 
CHANNEL TIME. 626 L.F. @ 1.5 FPS=6.95 MINS 
SUM Tc = 29.45 mins 
1100=285.2/24.7+29.45 = 5.26 lN./HR. 
Q100=1.9214 X 5.26 = 10.1 CFS 

AVE DITCH SLOPE FROM XS A TO XS B: 5.9-4.7 /475' = 0.0025 FT/FT 
XS AREA TO ELEV. 4.6 = 7.2 S.F. 
WP=3. 0+9.8+ 1.6= 14.4' 
R=7.2/14.4=0.50 
N FACTOR FOR LINING=0.45 

SECTION B-B 
0.67 0.50 

0=1.486/N X A X R X S EQUALS DITCH CAPACITY 
Q CAPACITY=0.74«1 0.1 CFS 

DESIGN STORM ON A PRE DEVELOPED CONDITION 
IS NOT CONTAINED IN THE DITCH GEOMETRY 

POST DEVELOPMENT CALCULA liONS FOR BOUNDARY DITCH 

ELEV 4.6 . 
2.7 SQ. FT. " 

ELEV 5.5 

SHEET 3 OF 3 

11/9/13 

_/v 
11====1 1 Fll F=::l_.l""'~~~ s~:;:;m;:;:;m;:;:m;:l· " ---=EL=E~V~4~. o~ 

I.!J 3.6' • 

AREA DRAINING TO XS-B: 
1514 S.F.=0.0347 AC. 
C=0.50 

I . ~ · I 

SECTION B-B 
N FACTOR FOR LINING=0.45 

CA=0.0173 
Tc=5 MINS, 11 00=9.60 IN/HR 
Q1 00=0.17 CFS 

AVG. DITCH SLOPE FROM XS A TO XS B: 5.9-4.7 /475' = 0.0025 FT/FT 
XS AREA TO ELEV. 4.6 = 2. 7 S.F. 
WP=1.9' +3.6'=5.5' 
R=2. 7 /5.5=0.49 

0.67 0.~0 

Q=1.486/N X A X R X S EQUALS DITCH CAPACITY 
0 CAPACITY=0.28 CFS 

CONCLUSION: 
0100 POST DEVELOPMENT=0.17 CFS 
DITCH CAPACITY=0.28 CFS 
WATER SURF ACE ELEV. WILL BE LESS THAN TOP OF BANK ELEV OF 4.6 
WATER SURF ACE ELEV BEFORE DEVELOPMENT IS AT TOP OF BANK ELEV OF 4.6 
SINCE THE STORM IS NOT CONTAINED. 
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PRE DEVELOPMENT DRAINAGE MAP 

PORTSMOUTH TERMINAL FACILITY 
f"ROLIECT LO·:::ATED 1~1 

DES GN 3Y: 
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~RGINIA BEACH, VIRGINIA 
DRAW\ BV CHECKED BY: 
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GALLUP 
SURVEYORS &: ENGINEERS, LTD. 

323 FIRST COLONIAL ROAD 
VIRGINIA BEACH, VIRGINIA 23454 

(757)428~8132 (757)425-2390 FAX 

~ADE FOR 

PER PROPERTIES 

DATE: 
OCTOBER 2, 2013 
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1" = 60' C3 FILO: NO.: I 3
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DRAINAGE STRUCTURE SCHEDULE 
1A. STMH 

RIM 10.50 
INV 4.37 

1. STMH 
RIM 10.50 
INV 4.24 

2. STMH 
RIM 10.50 
INV 4.04 

3. STh.IH 
RIM 10.50 
INV 3.73 

4. STMH 
RIM 8.20 
INV (N) 3.51 
INV (E) -0.14 
INV (W) 2.50 

5. STMH 
RIM 10.20 
INV -0.37 

6. Dl 
RIM 9.40 
INV (E) -0.58 
INV (W) 1.87 
INV (S) 3.41 

7. STMH 
RIM 10.50 
INV -0.86 

SA. Dl 
RIM 9.10 
INV 5.09 

lOA. Dl 

NOTES: 

RIM 9.80 
INV 4.25 

8. STMH 
RIM 10.50 
INV -1.05 

10. Dl 
RIM 9.80 
INV 4.77 

11. Dl 
RIM 9.80 
INV 3.73 

12. STMH 
RIM 10.40 
INV 3.33 

12A. Dl 
RIM 9.50 
INV 3.13 

13. Dl 
RIM 9.35 
INV 2.49 (E, W,S) 
INV 7.29 (N) 

14. Dl 
RIM 9.35 
INV 2.96 

15. Dl 
RIM 9.35 
INV 3.23 

7A. Dl 
RIM 9.50 
INV (N,S) 2.00 
INV (E) 4.00 

BA. RIM 9.60 
INV 3.44 

9A. RIM 9.35 
INV 4.09 

6A. RIM 9.80 
INV -0.57 

THE SILT SACK PRODUCT SHOWN ON SHEET C7 IS 
TO BE USED IN ALL STORM DRAIN INLETS AND IS TO REMAIN 
PERMANENT FOR DRAINAGE STRUCTURES 
7A, 8A, 9A, AND 13. 

THE INVERTS SHOWN ON THE DROP INLET DENOTES 
THE INVERT OF THE PIPES. PROVIDE A 12" DEEP 
SUMP (BELOW THE PIPE INVERT) ON THE DROP INLETS 
FOR MAINTENANCE PURPOSES FOR STRUCTURES 
7A. 8A. 9A. AND 13. 

0. W. DENOTES REQUIRED OBSERVA TlON WELLS; 
SEE DETAIL ON SHEET C9. 

ALL DRAINAGE STRUCTURES ARE TO RECEIVE INLET SHAPING. 
FINAL SURFACE 'MLL BE GRAVEL AND CRUSHED CONCRETE 

S\01'1'~ '1'1\il-\ 
c:WJ- 00\.'t .. 

';:J~,.;'tlll 

10-IOA 
208'-24" HOPE @ 0.25% 
INV IN 4. 77, INV OUT 4.25 
IOA-11 
207'-24" HOPE @ 0.25% 
INV IN 4.25, INV OUT 3.73 

11-12 
198'-24" HOPE @ 0.20% 
INV IN 3. 73, INV OUT 3.33 
12-12A 
59'-24" HOPE @ 0.34% 
INV IN 3.33, INV OUT 3.13 

12A-13 
191'-24" HOPE @ 0.34% 
INV IN 3.13, INV OUT 2.49 

RR-13 
117'-12" HOPE @ 1.03% 
INV IN 8.50, INV OUT 7.29 

9A-8A 
109'-18" PERFORATED HOPE @ 0.60% 
INV IN 4.09, INV OUT 3.44 

15-14 
89'-18" HOPE @ 0.30% 
INV IN 3.23, INV OUT 2.96 

14-13 
196'-24" HOPE @ 0.24% 
INV IN 2.96, INV OUT 2.49 
13-7A 
215'-18" PERFORATED HOPE !I 0.23% 
INV IN 2.49, INV OUT 2.00 

7A-6 
344'-36" CL. IV RCP 0 0.62% 
INV IN 4.00, INV OUT 1.87 

8A-7A 
215'-24" CL. IV RCP @ 0.67% 
INV IN 3.44, INV OUT 2.00 
SA-6 
330'-15" HOPE @ 0.51% 
INV IN 5.09, INV OUT 3.41 

6-0UTlLET 
144' 42" HOPE C 0.50% 
INV IN -0.58, INV OUT -1.30 
PROVIDE TlOEFLEX TlF-1 
ON OUTLET END 

,doc~~~:') 
I \):\ t::=: r~' ~,..­

\'~· \\l ', 51\­
~.\'J. ?~· 

::A-CII I:ASN 

PIPE SCHEDULE 
4-5 
150'-36" HOPE @ 0.15% 
INV IN -0.14, INV OUT -0.37 

5-6 A 
154'-36" HOPE 0 0.13% 
INV IN -0.37, INV OUT -0.57 

6A-7 
220' -36" HOPE 0 0.13% 
INV IN -0.57, INV OUT -0.86 

7-8 
158'-36" HOPE @ 0.12% 
INV IN -0.86, INV OUT -1.05 

8-0UTLET 
152'-36" HOPE @ 0.12% 
INV IN -1.05, INV OUT -1.23 
PROVIDE TIDEFLEX TlF-1 
ON OUTlLET END 

PROPOSED 1.5" WATER 
1• WATER ~ETER 

........ 

1A-1 
134'-12" HOPE 0 0.10% 
INV IN 4.36, INV OUT 4.23 

1-2 
119'-30" HOPE @ 0.17% 
INV IN 4.23, INV OUT 4.04 
2-3 
204'-30" HOPE Ill 0.15% 
INV IN 4.04, INV OUT 3. 73 
3-4 
156' -30" HOPE 0 0.15% 
INV IN 3.73, INV OUT 3.50 

AT STMH-2: 
10'-18" HOPE 'MTH 18" FES 
INV IN 5.50, INV OUT 4.04 
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AT STlMH-4: 
6'-36" HOPE WITH 36" FES 
INV IN 2.85, INV OUT 2.50 

AT STlMH-3: 
10'-18" HOPE 'MTH 18" FES 
INV IN 4.80, INV OUT 3.73 QI\Q 
AT STMH-1A: \. Ql I"" 
10'-12" HOPE WITH 12" FES ~\,..\' 
INV IN 5.90, INV OUT 4.36 ....,_ \~t. I F~or, 
AT STMH-1: o.t.\..\'-" 
10'-30" HOPE 'MTH 30" FES • ~ ~ 
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~0~' ;:' Q.\~\,.t. 
o\J-. &r. \1 '""'... ~ ! OJ;;...~ ~o~f..... ~,:~ ~ .~~~ 

I o:;~\:t~~~ c-a.70 

, c\(D(\) 

" /''1 r-;, ~·\s'""' .. su 
'0-" '2-g\,'lu· 

\\\ "·"· / 
I 

.,. 

. ·.· ... 
' 

·, ·' ·. 
. ·:-

,. 

1\ 
\ \ 

\ \ 
I \ 

\ 
I 

\\\ 
\ 

\ 
1 

II en 

\ \ 
\ I 
\J 

\ 

\ 

' 

\ 

\ 

\ 

I 

\ 

•' \ 
\ ,,LI .1-\ -~~5~a· ----" 

,~ \r· \ I 

' .,. 

1\REA 2 

AREA3 

I • ..,. ... Fs1 1-&1\!f: 

·,• 

" '\H I 
•' 

•"' • I· '•' 

•,' 

-~ 

•' 
., 

.,. 

\ \ 

,, . ·-*- . -~ .,, ·:5' ,;_.\ 1\ 

,"" ~· . \ "' <" ':>· 
05 NV -1.~-<> \ 

~'"'<(, 
~c."'"<(, 

1>-c,G~ 
•"' 

"''? 

DI-7A " " f 
CONVEYOR ~ .. J< :··. HOPPER \ 

' ' 
' \ 

I ,~03· so. Fs1 
o. s&'tfJWES 

® ' " Fl FSC:~PIC ' :.- ·. :. SHIP'',-. )• \ 

,, " •"' , ' . , "' \ 
0, q.. "."h~ / •• :. •, ::''. <)· "'"".""'":: ,."-> I .;:_y I i:'-.,J 

•. '. . .;\ '\':>. """ 

~10\V OR -OR\IULY 
DIXXO" CO,IPA ~y 

' ' 
' ' ' ' ~, ' 

::::1 I 

r' ' 6• 
~I _, 
"'' "' 

l'i' ,-
16 
·~ l(j) 

"" -,.1 1\x: 
~I 1~, 

<.(I I C,_ 
2'1 I~-' 

tJ1 I~ 
n::l lw 

21 1'< 
I I 3'­

'nl 1, 
;._\ \co 

< 
(TI 
z 
(TI 
(TI 
;o 

I 

:;o I 
-o ~ -~~ I , )> I 

\ 0 -tiD// DR FDR.IJE 1
' v 

', \ niX~~J CCI,ICM 
: \A D 1/I~~T; 

', ~.B. 29,, G. 

' I, :~ 
\ \ I" 
'' ..... 

•' 

,, ,~ 

AREA. 9 

' 
I leyzfzESJ 

0 

' ,, ' '"' \ 
:~ , :·< .-"' ''.~ ,<f ,. X I 

\ \ 
oC ,. 

""' ' 

··., 
,c;"':·. 

\ \ 

\ \ 
I \ 
.\ \ 

t>UU\MEAD\ \ 
, o.5a I 

I 

I 
I 

I 
I 

I 
I 
I 
\ 

I 
I 
\ 

I 
\ 

NORFOI r< UAkBOR 
c:uAt-.JN\-L Ut,~l '.S 

~~All'-! Al~~t:'l DEPTH 45' 
~--

\1 

\1 

w 
I 
r-
lL 
on:: w 
I~ 
on:: 
z 
<(I 
o:::r­mW m 
z<C 
0:::~ w_j 
Iw 
r­
J 
0 
Ul 

" 
~"Q 
oo 

:m SS' (F'EI D) 

------------ ------------ ----------- ------------ ---------------337 62' (?cJIT) 

' ' ~ J_ ': \ 0 \ ~~("'=+.-- _____, 
\ ', • - ~nS.\ 37C, FG "'" 

~s: ' ~t \'"<;:: 

\ \ 

.. , L o•' J\ \ 
'lOW OR FORI,IEi_Y 

UI"T=D STATCS Cl AMeRICA 
D. B. 611, PG. 293 

r::;_ :j 

~~ .;:;_ff 

'" i-D~ 
~0 

:-' r~ 
-:: en. 

P-o;' 

-~ C> .§. 

Si"CN[ 'NITII 
D'-<ILL Kr.L[ FOJND -----

C 8 3'/0, PG. 'J 72 

WA-it=R---:::-- >----- __ 
(r-oP.is,~,tou-.-. ·~ -­

'H~ 

FOP.cn ... ,- -- ?:o- _ 

-- .... __ 
-, 

-'vi,._./N I. oCn'>-::,;- _ 

, '"01vfoiJry:rr -- --... .... 
-, 

•, 

-~ 

', ': :;o EX2 AND X3 I. r:: . 
\II EACAL"S . 

',, \ .......... (TO ELM A DR~IN:'~, 
<. NOT INCLU ED IN PE < DRAINAGE) : 

........, \\ 
-I 

> 

RETAINING 
~'Y '-'· 
,• 

AREA 11 ,.) 

-~- ~~ ~~ 
/ L. .• 

1:\PROP~<l 
_j 

WALL 
TW=10 I I ~;gt.J 

<J\) 

"""'""' 120.00' 

. 

' 
' ' ' I 

) ' 
' ' -- / I __ 7-~ 

GR.\.'/0_ 

I 

\I 
I 

t .. I .. I .. .. .. 1 ~'.JM!:~.loTU~H ~. -~A@' 
8_D~ " -

383'~,-. 

' >· 

,, 

1:<<1-~ 

,, 
"' 
,? 

St3S' 4:J'23"W 

DRAIN, I FUTURE FINISHED GRADE 
CONTOUR-EPA (TYP.) 

935.45' FUTURE OFFSHORE­
Sf-EEl riLE IV~.LL 

(cY U IHlR:i) 
TVJ1D.::C I "d'' a·~ 

I, ~1-
(o ~~ 01 ~ I 
lo 1 
""' oj,_~ ,_ 

·.·. 

.. ,,. 

, ', 

''• ...... 

·~·. 

, . 

35' 
oocK 

\-;:."'--... 

\ \ 
I \--sHIP 

\ 

MOORING u (TYPICAL) 

r,o ~ 
\0 \ ~ 
~ o\v 

'~'-'I 

:7 A~~" 
£/ '\"' 
I 1 1 \ jol I ol 

, I (0\o..,'-:::, \ \ 
( (o 0 \o o\ \ \ 

o\ .. ~~<>\ o 
I \o o \ o o) I I ~ I I 

1 
1 

'-.o\~/ 1 
\ 1 ~"" I I p1 1o/ 

1~". ~/I 
',) 0 
~ 0 

w 
z 
:::s 
o_W 

zn 
wooo 
I-N OJ 
~ ~ 
UJFo 
<1:::::><1: -oz 
ZUJ 
(.') 
0::: 

> 

33 R ST, 
(VARIABLE R/W) ;o"{''?j_\. 

; ~~ o' ~~~ '( ) 
POST DEVELOPMENT DRAINAGE MAP 

G:\10-32 salmon Pcrtsmouth\10-32-5 e &.s.dWg, 11{11/201311:29:17 AM, 1:60, DB 

NOTE: 
ALL BUILDING STRUCTURES ARE FUTURE 
AND ARE TO BE APPROVED SEPARATELY. 
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PIPE SCHEDULE 
10-10A 
208'-24" HOPE @ 0.25% 
INV IN 4. 77, INV OUT 4.25 
10A-11 
207'-24" HOPE @ 0.25% 
INV IN 4.25, INV OUT 3.73 

11-12 
198'-24" HOPE @ 0.20'1 
INV IN 3. 73, INV OUT 3.33 

12-12A 
59'-24" HOPE @ 0.34% 
INV IN 3.33, INV OUT 3.13 

12A-13 
191'-24" HOPE @ 0.34% 
INV IN 3.13, INV OUT 2.49 

RR-13 
117'-12" HOPE @ 1.03% 
INV IN 8.50, INV OUT 7.29 

9A-8A 
109'-18" PERFORATED HOPE 0 0.60% 
INV IN 4.09, INV OUT 3.44 

15-14 
89'-18" HOPE 0 0.30% 
INV IN 3.23, INV OUT 2.96 

14-13 
196'-24" HOPE @ 0.24% 
INV IN 2.96, INV OUT 2.49 
13-7A 
215'-18" PERFORATED HOPE @ 0.23% 
INV IN 2.49, INV OUT 2.00 

7A-6 
344' -36" CL IV RCP @ 0.62% 
INV IN 4.00, INV OUT 1.87 

8A-7A 
215'-24" CL IV RCP @ 0.67'1 
INV IN 3.44, INV OUT 2.00 
5A-6 
330'-15" HOPE @ 0.51% 
INV IN 5.09, INV OUT 3.41 

6-0UTLET 
1 44' 42" HOPE @ 0.50% 
INV IN -0.58, INV OUT -1.30 
PROVIDE TlDEFLEX TlF-1 
ON OUTLET EN 0 

4-5 
150'-36" HOPE 0 0.15% 
INV IN -0.14, INV OUT -0.37 

5-6 A 
154'-36" HOPE 0 0.13% 
INV IN -0.37, INV OUT -0.57 

6A-7 
220'-36" HOPE @ 0.13% 
INV IN -0.57, INV OUT -0.86 

7-8 
158'-36" HOPE @ 0.12% 
INV IN -0.86, INV OUT -1.05 

8-0UTLET 
152'-36" HOPE 0 0.12% 
INV IN -1.05, INV OUT -1.23 
PROVIDE TlDEFLEX TF-1 
ON OUTLET END 

~oR~o\...Y--
&. 

* REMOVE EXISTING VALVE 
AND VAULT, PLUG EXISTING 
SERVICE LINE 

<[\' \\\ 

PROPOSED 1.5" WATER 
1" WATER METER 

·sC'i\ID'-.J .. \(<;\ 
1'1\ t-S 'IJ\. I cY~t.sP.:I"c~' .... 

'G o·· \ll.c., \ 
1_\\), '" \ 

PROVIDE 5' WIDE IJ~0 
FLEX. PAVEMENT 
PATCH 

SCALE 
® ,o'xl 

I II 
1/ 
I I 
;' 

01 STMH-1 

~"'' PROPOSED , ~~ In ~ -c) . 
C'o.~.:p PACKAGE \ i ~ I . '0\x ~ 1 tZ~ 

']..0/~y PUMP STATION "' I I 

' AND 2" PVC FM '\ · 

FLS': 

""w Ck rCrilvlcRLY STMH-1 A 
~IXm' CUivlc.4"Y ~ 

-~"J JvviGHT ~- CIXO" 
n.R. 1797, PC. 713 -\~ 

REGRADE DITCH 
" '0 

SEE DETAIL, SHT. C7 

PROVIDE EC-1 
FROM 1e. TO RET. 
WALL-TYP.~~ 

DROP INLr -

RIM=7.49 
INV.=6.16 

s 

,. 
\ 

'') 
'b 

\x 
"-· 
' 

'b· 

1A-1 
134'-12" HOPE @ 0.10% 
INV IN 4.36, INV OUT 4.23 

1-2 
119'-30" HOPE @ 0.17% 
INV IN 4.23, INV OUT 4.04 
2-3 
204' -30" HOPE @ 0.15% 
INV IN 4.04, INV OUT 3. 73 
3-4 
156'-30" HOPE 0 0.15% 
INV IN 3.73, INV OUT 3.50 

AT STMH-2: 
7'-18" HOPE 'MTlH 18" FES 
(LENGTlH INCLUDES FES) 
INV IN 5.50, INV OUT 4.04 

AT STMH-4: 
6'-36" HOPE WITlH 36" FES 
(LENGTH INCLUDES FES) 
INV IN 2.85, INV OUT 2.50 

AT STMH-3: 
7'-18" HOPE 'MTlH 18" FES 
(LENGTH INCLUDES FES} 
INV IN 4.80, INV OUT 3.73 

AT STMH-1A: 
8.5'-12" HOPE 'MTlH 12" FES 
(LENGTH INCLUDES FES) 
INV IN 5.90, INV OUT 4.36 

A! STMH-. 
6 30" 

1
• - HOPE ~~NI~T~ ~~CLU~~~ ~~;) FES ~J"~ \...R 0 ~$.) 

''EP A 1/ (',I I 

~- 15 ' UT ~I TIES 
& II~Air, lli~A'JCl 

~ou\Y' 
~(_~~\)~( 
Rf~ 

l!\SU/ ~1,11 
D.B. 842 ' 

0... 
~ 
:=J 
0 

0 
r--

'0 OJ· 

.B. 415, PG. 124 
VEPCO TOWER 

VI.I\I~ITE''AN:-:~ EASE~AEI'IT 

'0'0 

"' 

DI-7A 

® 

'0'0 

PROPOSED 
INFILTRATION 
TRENCH 

(JC; 
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(L meG 
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·~\ 
~ 'b 

0· 

'0'0 

YJ 
'b 

co" 

TELESCOPIC 
CONVEYOR 

DRAINAGE STRUCTURE SCHEDULE MATCH LINE SEE SHEET CS 
1A. STMH 

RIM 10.50 
INV 4.36 

1. STMH 
RIM 10.50 
INV 4.23 

2. STMH 
RIM 10.50 
INV 4.04 

3. STMH 
RIM 10.50 
INV 3.73 

4. ST~H 
RIM 8.20 
INV (N) 3.50 
INV (E) -0.14 
INV (W} 2.50 

5. STMH 
RIM 10.20 
INV -0.37 

6. Dl 
RIM 9.40 
INV (E) -0.58 
INV (W) 1.87 
INV (S) 3.41 

7. STMH 
RIM 10.50 
INV -0.86 

5A. Dl 
RIM 9.10 
INV 5.09 

10A. Dl 
RIM 9.80 
INV 4.25 

8. STMH 
RIM 10.50 
INV -1.05 

10. Dl 
RIM 9.80 
INV 4.77 

11. Dl 
RIM 9.80 
INV 3.73 

12. STMH 
RIM 10.40 
INV 3.33 

12A. Dl 
RIM 9.50 
INV 3.13 

13. Dl 
RIM 9.35 
INV 2.49 (E,W,S) 
INV 7.29 (N} 

14. Dl 
Rl~ 9.35 
INV 2.96 

15. 01 
RIM 9.35 
INV 3.23 

G:\10-32 salmon Pcrtsmouth\10-32-5 e &. s.dWg, 11{11/2013 11:31:2'1 AM, 1:30, DB 

7A. Dl 
RIM 9.50 
INV (N,S} 2.00 
INV (E) 4.00 

8A. RIM 9.60 
INV 3.44 

9A. RIM 9.35 
INV 4.09 

6A. RIM 9.80 
INV -0.57 

NOTES: 
TlHE SILT SACK PRODUCT SHOWN ON SHEET C7 IS 
TO BE USED IN ALL STORM DRAIN INLETS AND IS TO REMAIN 
PERMANENT FOR DRAINAGE STRUCTlURES 
7A, 8A. 9A, AND 13. 

TlHE INVERTS SHOWN ON TlHE DROP INLET DENOTES 
TlHE INVERT OF TlHE PIPES. PROVIDE A 12" DEEP 
SUMP (BELOW TlHE PIPE INVERT} ON TlHE DROP INLETS 
FOR MAINTENANCE PURPOSES FOR STRUCTlURES 
7 A, 8A, 9A, AND 1 3. 

O.W. DENOTES REQUIRED OBSERVATION WELLS: 
SEE DETAIL ON SHEET C9. 

ALL DRAINAGE STRUCTlURES ARE TO RECEIVE INLET SHAPING. 

SURFACE AREA OF TlHE SITE 'MLL BE GRAVEL 
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DRAINAGE STRUCTURE SCHEDULE 
1A. STMH 

RIM 10.50 
INV 4.37 

1. STMH 
RIM 10.50 
INV 4.24 

2. STMH 
RIM 10.50 
INV 4.04 

3. STMH 
RIM 10.50 
INV 3.73 

4. STMH 
RIM 8.20 
INV (N) 3.51 
INV (E) -0.14 
INV (W) 2.50 

5. STMH 
RIM 10.20 
INV -0.37 

e. Dl 
RIM 9.40 
INV (E) -0.58 
INV (W) 1.87 
INV (S) 3.41 

7. STMH 
RIM 10.50 
INV -0.86 

5A. Dl 
RIM 9.10 
INV 5.09 

lOA. Dl 

NOTES: 

RIM 9.80 
INV 4.25 

a STMH 
RIM 10.50 
INV -1.05 

10. Dl 
RIM 9.80 
INV 4.77 

11. Dl 
RIM 9.80 
INV 3.73 

12. SHAH 
RIM 10.40 
INV 3.33 

12A. Dl 
RIM 9.50 
INV 3.13 

13. Dl 
RIM 9.35 
INV 2.49 (E,W,S) 
INV 7.29 (N) 

14. Dl 
RIM 9.35 
INV 2.96 

15. Dl 
RIM 9.35 
INV 3.23 

7A. Dl 
RIM 9.50 
INV (N,S) 2.00 
INV (E) 4.00 

8A. RIM 9.60 
INV 3.44 

9A. RIM 9.35 
INV 4.09 

SA. RIM 9.80 
INV -0.57 

THE SILT SACK PRODUCT SHOWN ON SHEET C7 IS 
TO BE USED IN ALL STORM DRAIN INLETS AND IS TO REMAIN 
PERMANENT FOR DRAINAGE STRUCTURES 
7A, SA, 9A, AND 13. 

THE INVERTS SHOWN ON THE DROP INLET DENOTES 
THE INVERT OF THE PIPES. PROVIDE A 12" DEEP 
SUMP (BELOW THE PIPE INVERT) ON THE DROP INLETS 
FOR MAINTENANCE PURPOSES FOR STRUCTURES 
7A, 8A, 9A, AND 13. 

1D-10A 
208'-24" HOPE @ 0.25% 
INV IN 4. 77, INV OUT 4.25 

lOA-11 
207'-24" HOPE @ 0.25% 
INV IN 4.25, INV OUT 3.73 

11-12 
198'-24" HOPE @ 0.20% 
INV IN 3. 73, INV OUT 3.33 

12-12A 
59'-24" HOPE @ 0.34% 
INV IN 3.33, INV OUT 3.13 

12A-13 
191'-24" HOPE @ 0.34% 
INV IN 3.13, INV OUT 2.49 

RR-13 
117'-12" HDPE @ 1.03% 
INV IN 8.50, INV OUT 7.29 

9A-8A 
109'-18" PERFORATED HDPE @ 0.60% 
INV IN 4.09, INV OUT 3.44 

15-14 
89'-18" HDPE @ 0.30% 
INV IN 3.23, INV OUT 2.96 

~IG~ VOL T.~GE 
O'vERHEAC WIRES 

14-13 
196' -24" HOPE @ 0.24% 
INV IN 2.96, INV OUT 2.49 

13-7A 
215'-18" PERFORATED HOPE @ 0.23% 
INV IN 2.49, INV OUT 2.00 

7A-6 
344'-36" CL IV RCP @ 0.62% 
INV IN 4.00, INV OUT 1.87 

8A-7A 
215'-24" CL IV RCP @ 0.67% 
INV IN 3.44, INV OUT 2.00 
5A-6 
330'-15" HOPE 0 0.51% 
INV IN 5.09, INV OUT 3.41 

6-0UTLET 
14'1-' 42" HOPE 0 0.50% 
INV IN -0.58, INV OUT -1.30 
PROVIDE TIDEFLEX TF-1 
ON OUTLET END 

2' ~ilCl 
1 c10t.sc •· ~~· 

, .. 31 • .. · :,11-- ~?<"'"k 
'?\J· - ?'u· 

':)!I,'= ' 

OVER-lEAD 

PIPE SCHEDULE 
4-5 
150'-36" HDPE Cll 0.15% 
INV IN -0.14, INV OUT -0.37 

5-6 A 
154'-36" HDPE 0 0.13% 
INV IN -0.37, INV OUT -0.57 

6A-7 
220'-36" HOPE ID 0.13% 
INV IN -0.57, INV OUT -0.86 

7-8 
158'-36" HDPE 0 0.12% 
INV IN -0.86, INV OUT -1.05 

8-0UTLET 
152'-36" HDPE @ 0.12% 
INV IN -1.05, INV OUT -1.23 
PROVIDE TIDEFLEX TF-1 
ON OUTLET END 

1A-1 
134'-12" HDPE Cll 0.10% 
INV IN 4.36, INV OUT 4.23 

1-2 
119'-30" HDPE 0 0.17% 
INV IN 4.23, INV OUT 4.04 

2-3 
204'-30" HOPE @ 0.15% 
INV IN 4.04, INV OUT 3. 73 

3-4 
156'-30" HDPE @ 0.15% 
INV IN 3.73, INV OUT 3.50 

AT STMH-2: 
10'-18" HDPE \11TH 18" FES 
INV IN 5.50, INV OUT 4.04 
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1" WATER METER 
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AT STMH-4: 
6'-36" HDPE \MTH 36" FES 
INV IN 2.85, INV OUT 2.50 

AT STMH-3: 
10'-18" HDPE ~TH 18" FES 
INV IN 4.80, INV OUT 3. 73 

AT STMH-1A: 
10'-12" HOPE ~TH 12" FES 
INV IN 5.90, INV OUT 4.36 

AT STMH-1: 
1 0' -30" HDPE \11TH 30" FES , l"'(U 
INV IN 5.80, INV OUT 4.23 sY.O\J \ p 
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NOTE: 
ALL BUILDING STRUCTURES ARE FUTURE 
AND ARE TO BE APPROVED SEPARATELY. 
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AREA SUMMARY: 
C FACTOR FOR ROOF AND CONCRETE=0.90 
C FACTOR FOR GRA VEL=O. 70 

DRAINAGE CALCULATIONS 
FOR PER, LOCATED IN 
CITY OF PORTSMOUTH 
REVISED AUGUST 2013 

C FACTOR FOR GRASS=0.30 

AREA 1: 
A TOTAL=25,685 SQ. FT. = 0.5896 AC. 
3588 S.F.=0.0823 AC. X 0.9 = CA=0.0741 
5794 S.F. = 0.1330 AC. X 0.3 = CA=.0399 
16303 S.F.=0.3743 AC X 0.70 = CA=0.2691 
SUM CA'S=0.3760, C=0.6377 

AREA 2: 
A TOTAL=33030 S.F.=0.7583 AC. 
20626 S.F.=0.4735 AC X 0.90=0.4262 
12404 S.F.=0.2848 A. X 0.70=0.1993 
SUM CA=0.6255, C=0.8249 

AREA 3: 
64176 S.F.=1.4733 AC. 
22740 S.F.=0.5220 AC. X 0.9=0.4688 
41436 S.F.=0.9512 AC. X 0.7=0.6659 
SUM CA=1.1357, C=O. 7708 

AREA 4 TO STUB: 
5616 S.F. = 0.1289 X 0.70=0.0902 

AREA 5: 
A TOTAL = 47804 S.F. = 1.0974 AC. 
7635 S.F.=0.1753 AC. X 0.9=0.1577 
40,169 S.F. = 0.9222 AC. X 0.7=0.6455 
SUM CA=0.8032, C=0.7319 

AREA 6: 
AREA TOTAL=35,545 S.F.=0.816 AC. 
14029 S.F. = 0.3221 AC. X 0.9=0.2899 
21516 S.F.=0.494 AC. X 0.7=0.3457 
SUM CA=0.6357, C=0.779 

AREA 7: 
AREA TOTAL=60,483 S.F.=1.3885 AC. 
3604 S.F. = 0.0827 X 0.9=.0745 
56,879 S.F.=1.3058 AC. X 0.7=0.914 
SUM CA=0.9885, C=O. 7119 

AREA 8: 
AREA TOTAL=71818 S.F.=1.6510 AC. 
9608 S.F.=0.2206 AC. X 0.90=0.1985 
62310 S.F.=1.4304 AC. X 0.7=1.0013 
SUM CA=1.1998, C=0.7267 

AREA 9: 
AREA TOTAL=95,890 S.F.=2.2013 AC. 
14484 S.F.=0.3325 AC. X 0.9=0.2993 
81406 S.F.=1.8688 AC. X 0. 7=1.3082 
SUM CA=1.6075, C=0.73 

AREA 10: 
37065 S.F.=0.8509 AC. 
C=0.7, CA=0.5956 

AREA 11: 
AREA TOTAL=33263 S.F.=0.7636 AC. 
11374 S.F.=0.2611 AC. X 0.9=0.235 
21889 S.F.=0.5025 AC. X 0.7=0.3518 
SUM CA=0.5867, C=O. 7684 

AREA 12: 
AREA TOTAL=110476 S.F.=2.5361 AC. 
1903 S.F.=0.0436 X 0.9=0.0393 
108573 S.F.=2.4924 AC. X 0.7=1.7447 
SUM CA= 1. 7841, C=O. 7034 
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OFFSITE AREAS FROM DIXON TRACT: 

TO STMH-1A 
AREA TOTAL=3199 S.F.=0.0735 AC. 
3199 S.F.=0.0735 AC. X 0.5=0.0368 

TO STMH-1 
AREA TOTAL=85581 S.F.=1.9646 AC. 
1672 S.F.=0.0384 AC. X 0.5=0.0192 
83909 S.F. = 1.9262 AC. X 0.90=1.7337 
SUM CA=1. 7529, C=0.8922 

TO STMH-2 
AREA TOTAL=1529 S.F.=0.0351 AC. X 0.5=.0175 

TO STMH-3 
AREA TOTAL=2239 S.F.=0.0514 AC. X 0.5=.0257 

TO STMH-4 
AREA TOTAL=53466 S.F.=1.2274 AC. X 0.9=1.1047 

C FACTORS FOR THE DIXON TRACT ASSUME 
ULTIMATE DEVELOPMENT: 

SUM OF THE OFFSITE AREAS=146,014 S.F. = 3.352 AC. 
SUM OF THE OFFSITE CA's=2.93755 
ULTIMATE C FACTOR = 2.9376/3.3520 = 0.88 

OFFSITE STORM SEWER IS DESIGNED WITH THE 
DIXON TRACT BEING ULTIMATELY DEVELOPED, 
NOT THE CURRENT STATE (CONSERVATIVE) 

NOTES: 
ONSITE AND OFFSITE DRAINAGE DESIGNED FOR 
THE 100 YEAR STORM. BOTH SYSTEMS ARE 
INDEPENDENT AND SEPARATE. WATER QUALITY 
STORAGE CALCULATIONS WERE PERFORMED BASED 
ON ONE INCH OF RUNOFF OVER THE IMPERVIOUS 
AREAS WITHIN THE REQUIRED DRAINAGE AREA. 
PEAK RUNOFF WILL BE REDUCED SOMEWHAT 
BECAUSE OF INFILTRATION WITH THE BMP TRENCH, 
BUT WAS NOT CONSIDERED IN THE STORM DRAIN 
DESIGN. 



WATER QUALITY CALCULATIONS FOR INFILTRATION TRENCH 

AREA 8: 
TOTAL AREA=1.651 AC. 
ROOF A=0.2206 AC. 
GRAVEL AREA=1.4304 AC, 70% IMPERVIOUS=1.0013 AC. 
SUM=1.2219 AC. 

AREA 9: 
TOTAL AREA=2.2013 AC. 
ROOF A=0.3325 AC. 
GRAVEL AREA =1.8688 AC., 70% IMPERVIOUS = 1.3082 AC. 
SUM=1.6407 AC. 

AREA 3: 
TOTAL AREA=1.4733 AC. 
ROOF A=0.522 AC. 
GRAVEL AREA=0.9512 AC .. 70% IMPERVIOUS=0.6659 AC. 
SUM=1.1879 AC. 

AREA 11: 
TOTAL AREA=0.7636 AC. 
ROOF A=0.2611 AC. 
GRAVEL AREA=0.5025 AC, 70% IMPERVIOUS=0.3518 
SUM=0.6129 AC. 

AREA 2: 
TOTAL AREA=0.7583 AC. 
ROOF A=0.4735 AC. 
GRAVEL A=0.2847 AC, 70% IMPERVIOUS = 0.1993 AC. 
SUM=0.6728 AC. 

AREA 5: 
TOTAL A=1.0974 AC. 
ROOF A=0.1753 AC. 
GRAVEL A=0.9222 AC., 70% IMPERVIOUS = 0.6455 AC. 
SUM=0.8208 

AREA 1: 
TOTAL AREA=0.5896 AC. 
ROOF A=0.0823 AC. 
GRAVEL A=0.3743 AC, 70% IMPERVIOUS=0.2619 AC. 
SUM=0.3442 AC. 

SUM OF THE AREAS=8.5344 AC. 
SUM OF THE IMPERVIOUS AREAS=6.5012 AC. 
1% = 6.5012 AC./8.5344 AC. = 76.2% 

REQUIRED VOLUME IS 1" X WATER QUALITY VOLUME: 
(0.5"/12)(6.5012 AC.) (43,560 S.F./AC.) = 11,799 CUBIC FEET 

TRENCH INSTALLED BETWEEN 13 AND 9A: 
LENGTH=544 L.F. 
DEPTH OF 57 STONE=4' 
WIDTH OF TRENCH=13.67' 
VOID VOLUME IS 40% OF TOATL VOLUME 
VOLUME PROVIDED IN VOIDS=(544')(4')(13.67')(0.4) 11,898 C.F. > 11,799 C.F. 

BMP AREA FOR TABLE ON COVER SHEET: 
838.8' X 4' DEEP X 2 SIDES = 4,310 S.F. 
27.3' WIDE X 4' DEEP X 2 SIDES = 55 S.F. 
1,143 S.F. BOTTOM AREA 
TOTAL=5,508 S.F. 
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FROM BMP CLEARINGHOUSE: 
INFILTRATION PRACTICE NUMBER 8, TOTAL MASS LOAD REMOVAL OF TOTAL PHOSPHORUS = 50% 

APPLICABLE AREA=14.87 ACRES 
I WATERSHED FOR PORTSMOUTH=54% 
EXISTING IMPERVIOUS AREA=1.15 ACRES 
USE SITUATION 2, PERFORMANCE BASED WATER QUALITY CALCULATIONS 
I EX.< I WATERSHED 
I POST> I WATERSHED 
L PRE (WS) = (0.05+(0.009 X 54))X 14.87 AC. X 2.28=18.2 LBS/YEAR 
L POST = (0.05 + (0.009 X 76.6)) X 14.87 X 2.28 = 25.06 LBS/YR. 
RR=LPOST - LPRE 
RR=25.06-18.2=6.9 LBS/YR. 
USING INFILTRATION, 
L BMP = (0.05 + (0.009 X 76.2)) X 8.5344 X 2.28 = 14.31 LBS/YR. 
L REMOVED BY BMP=0.50 X 14.31 = 7.15 LBS/YR 
7.2 LBS/YR > 6.9 LBS/YR 
WATER QUALITY IS SATISFIED. 

~-

. . £:} . .,! . 
· _-c 

..... 

ELEV VARIES W / 
PIPE INV . 

., . IOo¢-f~· 4"'-. . _ BACKFILL TRENCH WITH 
c WASHED 57 STONE 

. <I 

27'-4" 

SEASONAL HIGH WATERTABLE 

TRENCH LENGTH=544 LF. 
IINFILTRA TION RATE (1)=0.0000713 F /S 
VOLUME=L x W x D x 0.4 
VOID VOLUME = 40% OF TRENCH VOLUME 
Q OUT=I x TOTAL TRENCH AREA 

TRENCH INSTALLED BETWEEN 13 AND 9A: 
LENGTH=544 L.F. 
DEPTH OF 57 STONE=2' 
WIDTH OF TRENCH=27.34' 
VOID VOLUME IS 40% OF TOTAL VOLUME 

. •· 

• -_.d 

q ' 

. A -

ELEV VARIES W/ 
PIPE INV . 
PIPES CENTERED 
IN 4.0' DEEP TRENCH 

ELEV 2.0 

VOID RATIO OF 57 STONE: 0.40 
VOID VOLUME OF CRUSHED CONCRETE: 0.30-0.40 

VOLUME PROVIDED IN VOIDS=(544')(2')(27.34')(0.4) = 11,898 C.F. > 11,799 C.F. 

TRENCH AREA: (2' X 544' X 2 SIDES) + (27.34' X 544' X 2) = 31,922 S.F. 
0.0000713 F /S X 31,922 S.F. = 2.28 CFS 
Q IS REDUCED BY 1.37 CFS 

2 YEAR STORM VOLUME FROM HYDROGRAPH=40,561 C.F. 
Q OUT=0.0000713 C.F /S PER S.F. X 31,922 S.F. = 2.276 CF /SEC 
40,561 C.F./2.276 CFS = 17,821 SEC X 1 MIN/60S X 1 HR./60 MIN X 1 DAY /24 HOURS = 0.21 DAYS 
2 YEAR STORM WILL EXFIL TRA TE IN 0.21 DAYS 
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INLET CAPACITY CALCULATIONS 

CALCULATIONS PERFORMED USING VDOT GRATE INLET CAPACITY CHART 

WIDTH OF STANDARD DROP INLET = 2.17, LENGTH = 2.17' 
EQUATION FOR CHART NOMOGRAPH: P=2(W+L); 
FOR SINGLE INLET, P=2(2.17'+2.17')=8.68 

Dl-10 
Q1 00=5.63 CFS 
DEPTH AT INLET=0.38' 
ELEVATION AT INLET=RIM ELEVATION + DEPTH = 9.80+0.38'=10.18'<10.5 
STORM IS CONTAINED 

Dl-11 
Q=0.7583 X 0.8249 
TC=5 MINS. 
1100 = 9.60 IN/HR 
Q100=6.01 CFS 
DEPTH=0.39' 
ELEV.=0.39'+9.80=10.19 < 100.50 

Dl-12 
TC=10 MINS 
1100=8.21 
Q100 = 0.5896 X 0.6377 X 8.21 = 3.1 CFS 
DEPTH AT INLET=0.24' 
ELEVATION = 0.24'+9.50=9.74' < 10.5 

Dl-13 
T=10 MINS 
1100=8.21 
0100=1.0974 X 0.7319 X 8.21 = 6.6 CFS 
DEPTH AT INLET = 0.41' 
ELEVATION = 0.41'+9.35=9.76 < 10.5 

Dl-14 
TC=5 MINS 
1100=9.60 
0100=1.3885 X 0.7119 X 9.60 = 9.5 CFS 
DEPTH AT INLET = 0.52' 
ELEVATION = 0.52'+9.35 = 9.87' < 10.5 

Dl-15 
TC=5 MINS 
1100=9.60 
Q100=0.816 X 0.779 X 9.60 = 6.1 CFS 
DEPTH AT INLET =0.39' 
ELEVATION=0.39'+9.35 = 9.74 < 10.5 

DI-8A 
TC=15.32 MIN 
1100=7.13 
0100=2.2013 X 0.73 X 7.13 = 11.5 CFS 
DEPTH AT INLET=0.59' 
ELEVATION=0.59'+9.60 = 10.19' < 10.5 

DI-7A 
TC=5 MINS 
1100=9.60 
0100=1.4733 X 0.7708 X 9.60 = 10.9 CFS 
DEPTH AT INLET = 0.57' 
ELEVATION=0.67'+9.50 = 10.17 < 10.5 
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Sump Conditions 
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FOR HGL CALC'S, THE STARTING HW ELEV. 
USED IS MHW (NAV. 88), ELEV=1.10 
AT EACH UPSTREAM INLET, BEGINING TW ELEV. 
IS EITHER LAST HGL ELEV, DEPTH IN PIPE 
CONVERTED TO ELEV, OR CRITICAL DEPTH 
CONVERTED TO ELEV. IN ALL CASES, THE LAST HGL 
ELEV IS THE CONTROL. 

CHECK CONTROL FOR OFFSITE HGL CALC'S: 

DEPTH IN PIPE AT NO. 8 USING 24.87 CFS, S=0.0012 = 2.44', ELEV. - -1.05+2.44'=1.39, USE 1.42 
DEPTH IN PIPE AT NO. 7 USING 25.54 CFS, S=0.0013 = 2.41', ELEV. = -0.86+2.41'=1.55, USE 1.74 
DEPTH IN PIPE AT NO. 6A USING 26.02 CFS, S=0.0013 = 2.47', ELEV. = -0.57+2.47=1.90, USE 2.17 
DEPTH IN PIPE AT NO. 5 USING 26.34 CFS, S=0.0036 = 1.69', ELEV. = -0.37+1.69'=1.32, USE 2.51 
DEPTH IN PIPE AT NO. 4 USING 16.75 CFS, S=0.0015 = 1.99', ELEV.=3.51+1.99=5.50, USE 5.50 
DEPTH IN PIPE AT NO. 3 USING 16.98 CFS, S=0.0015 = 2.02, ELE¥.=.3.7.3+2.02=5.75, USE 5.8.3 
DEPTH IN PIPE AT NO. 2 USING 17.11 CFS, S=0.0016 = 1.97', ELEV.=4.04+1.97=6.01, USE 6.26 
DEPTH IN PIPE AT NO. 1 USING 0.35 CFS, S=0.0010 = 0.37', ELEV.=4.24+0.37=4.61, USE 6.52 
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COMPUTATIONS 
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90° K = 0.70 

80° K = 0.66 

70° K = 0.61 
60° K = 0.56 

50° K = 0.50 

40° K = 0.43 

30° K = 0.35 
25° K = 0.30 
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Surface Elev. 
Elev. 

z. )(, q . '7tl 

L/-.147 ·9.'7:> 

0 .t.f7 q,72> 

B. IL(; q _7::> 

q ~D g .7../ 

q, 'dcf. / c:~~, ;.) •.. ~':> 

10,13 \0.\.? 

:~ . 

'1 . tJ J 

20° K = 0.25 

15° K=0.19 
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CULVERTS 1\PPENDIX6A 

ENTRANCE LOSS COEFFICIENTS (Ke) 
OUTLET CONTROL, FULL OR PARTIALLY FULL 

Pipe, Concrete 

Type of Structure and 
Desian of Entrance 

Mitered to conform to fill slope 
End-section conforming to fill slope 
Projecting from fill, square cut end 
Headwall or headwall and wingwall 

Square-edge 
Rounded (radius = 1112 D) 
Socket end of pipe (groove end) 

Projecting from fill, socket end (groove end) 
Beveled edges, 33.7° or 45° bevels 
Side or slope-tapered inlet 

Pipe, Corrugated Metal (or Corrugated HDPE) 
Projecting from fill (no headwall) 
Mitered to conform to fill slope, paved or unpaved slope 

Headwall or headwall and wingwall, square-edge 
End section conforming and to fill slope 
Beveled edges, 33.7° or 45° bevels 
Side or slope-tapered inlet 

Box, Reinforced Concrete 
Wingwalls parallel (extension of sides), 

square edged at crown 
Wingwalls at 10° to 25° or 30° to 75° to barrel, 

square edged on 3 edges 
rounded on 3 edges to radius of 1112 barrel 

Wingwalls at 30° to 75° to barrel, 
. crown edge rounded to radius 1/ 12 of barrel 

Side or slope-tapered inlet 

Coefficient 

0.7 
0.5 
0.5 

0.5 
0.2 
0.2 
0.2 
0.2 
0.2 

0.9 
0.7 
0.5 
0.5 
0.2 
0.2 

0.7 

0.5 
0.2 

0.2 
0.2 

Note: End Section conforming to fill slope made of metal, concrete, or HDPE, are the 

sections commonly available from manufacturers. From limited hydraulic test 

they are equivalent in operation to a headwall in both inlet and outlet control. 

Some end sections incorporating a closed taper in their design have a superior 

hydraulic performance. These latter sections can be designed using the 

information given for the beveled inlet. 

COUNTY OF ROANOKE 
9/11/07 6A-10 CULVERTS 



Note 1: 

Note 2: 

. . · ... , .. ·· .. · :· .. · . 

APPENDiX6A 

OUTLET CONTROL, CIRCULAR CONCRETE PIPE 
RECOMMENDED MANNING'S n-VALUES 

Type of Conduit Wall Description Manning's n 

Concrete Pipe Smooth walls 0.010- 0.013 

Concrete Boxes Smooth walls 0.012-0.015 

Corrugated Metal 2 2/3 by Y2 inch 0.022 - 0.027 

Pipes and Boxes, Annular or corrugations 
Helical Pipe 6 by 1 inch 0.022- 0.025 

cmTugations 
5 by 1 inch 0.025 - 0.026 
corrugations 
3 by 1 inch 0.027 - 0.028 
corrugations 
6 by 2 inch 0.033 - 0.035 
structural plate 
9 by 2 12 inch 0.033 - 0.037 
structural plate 

Corrugated Metal 2 2/3 by 12 inch com1gations 0.012- 0.024 

Pipe 
Spiral Rib Metal Smooth walls 0.012-0.013 

(Steel or Alum.) 
PVC Smooth interior 0.010- 0.012 

Polyethylene (PE or I-IDPE) Smooth interior 0.011 - 0.013 

Corrugated PE or I-IDPE Corrugated interior 0.022 - 0.026 

The values indicated in this table are recommended Manning's "n" design values. 

Actual field values may vary depending on the effects of abrasion, corrosion, 

deflection, and joint conditions. Concrete pipe with poor joints and deteriorated 

walls may have "n" values ofO.O 14 to 0.0 18. Corrugated metal with join and wall 

problems may also have higher "n" values, and in addition, may experience shape 

changes which could adversely affect the general hydraulic characteristics of the 

culvert. 

Fore further information concerning Manning n values for selected conduits 

consult Hydraulic Design of Highway Culverts, Federal Highway Administration, 

HDS No.5, page 163. 

COUNTY OF ROANOKE 
9/11/07 ·6A-9 CULVERTS 



CULVERTS APPENDIX6A 

OUTLET CONTROL, CIRCULAR CORRUGATED METAL PIPE 
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CULVERTS APPENDIX6A 

CRITCAL DEPTH, CIRCULAR PIPE 
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CULVERTS ,APPENDIX 6.t.\ 

INLET CONTROL, CIRCULAR HDPE PIPE 
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Hydrograph Plot 

Hyd. No. 1 
2 YEAR STORM AT BMP 

Hydrograph type 
Storm frequency 
Drainage area 
Intensity 
1-D-F Curve 

= Rational 
= 2 yrs 
= 8.5 ac 
= 3.91 in 
= NORFOLK1.1DF 

English 

Peak discharge = 30.04 cfs 
Time interval = 1 min 
Runoff coeff. = 0.9 
Time of cone. (Tc) = 15 min 
Reced. limb factor = 2 

Total Volume~ 

1 - Rational - 2 Yr - Qp = 30.04 cfs 
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Performance Database (NPRPD). In addition, we have liberally borrowed from the cutting-edge ideas 

expressed in the newer BMP stds & specs from other states in the region. 

To assist in development of these BMP stds & specs, a literature search was performed to compile data to 

support updated runoff volume reduction and pollution removal capabilities for different BMPs. Based on the 

research findings, runoff volume reduction rates were assigned and removal rates for Total Phosphorus were 

updated for various BMPs, as shown in Table 4.1. The explanation for these decisions can be found in the 

Technical Memorandum: The Runoff Reduction Method [Q.d1] developed for OCR and others by the Center for 

Watershed Protection, in support of OCR's regulation and Handbook revision processes. 

Practice 

Number 

1 

2 

3 

4 

5 

6 

7 

Table 4.1. BM P Pollutant Removal Efficiencies (March 1, 2011) 

Practice 

Rooftop Disconnection 

Sheetflow to Vegetated 

Filter or Conserved 

Open Space 1 

Sheetflow to Vegetated 

Filter or Conserved 

Open Space 2 5 

Grass Channel 

Soil Amendments 

Vegetated Roof 1 

Vegetated Roof 2 

Rainwater Harvesting 

Permeable Pavement 

1 

Removal of TP 

by Runoff 

Reduction 

(RR, as%) 

(based upon 1 

inch of rainfall) 

25 or 50 1 

25 to 50 1 

50 to 75 1 

10 to 20 1 

Removal of TP by 

Treatment- Pollutant 

(EMC) Reduction 

(PR, as%) 

0 

0 

0 

15 

Total Mass Load 

Removal of Total 

Phosphorus 

(TR, as%) 

25 or 50 1 

25 to 50 1 

50 to 75 1 

23 

Used to decrease runoff coefficient for turf cover at the site. See the 

design specs for Roof Disconnection, Sheet Flow to Vegetated Filter 

or Conserved Open Space, and Grass Channels 

45 0 45 

60 0 60 

Up to so 3· 
5 0 Up to 90 3· 

5 

45 25 59 

- - --···· ·-·-··-------· -·····--· 
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Permeable Pavement 75 25 81 

2 

----- ~ 
8 (Infiltration 1 25 63 

25 93 

9 Bioretention 1 40 25 55 

Bioretention 2 80 50 90 

Urban Bioretention 40 25 55 

10 Dry Swale 1 40 20 52 

Dry Swale 2 60 40 76 

11 WetSwale 1 0 20 20 

WetSwale2 0 40 40 

12 Filtering Practice 1 0 60 60 

Filtering Practice 2 0 65 65 

13 Constructed Wetland 0 50 50 

1 

Constructed Wetland 2 0 75 75 

14 Wet Pond 1 0 50 (45) 4 50 (45) 4 

Wet Pond 2 0 75 (65) 4 75 (65) 4 

15 Extended Detention 0 15 15 

Pond 1 

Extended Detention 15 15 31 

Pond2 
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EROSION & SEDIMENT CONTROL LEGEND 

@ TEMPORARY STONE CONSTRUCTION ENTRANCE 
STANDARD & SPEC. 3.02 

SILT FENCE 
® STANDARD & SPEC. 3.05 

INLET PROTECTION 
® STANDARD &: SPEC. 3.07 

SEE DETAIL, SHEET C2 

REFER TO VIRGINIA EROSION AND SEDIMENT 
CONTROL HANDBOOK, THIRD EDITION, 1992. 

THIS SHEET TO BE USED FOR EROSION 
AND SEDIMENT CONTROL PURPOSES ONLY 

0TBM 
PK NAIL IN PAVEMENT 
ELEV. 8.02 

HIG--1 VOLTASE 
0\IERHEA.D WlfiES 
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R/W AS DESCRIBED II' 
D.B. 210, PG. 149 (CHES.~PEAKE) \ 

INSTALL 12' X 80' (EGRESS) \ ¥ 
GRAVEL CONSTUCTION ~~0~" 

INSTALL 12' X 80' (INGRESS) ENTRANCE W/ WASH RACK ~0 

, I 
I I 
I I 

GRAVEL CONSTUCTION ENTRANCE 

U\TCH B.~SII~ 
RM=8.15 
INV.-5.23 

@INSTALL 12' X 62' GRAVEL 
CONSTUCTION ENTRANCE 
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OF ~ 
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. (OTHERS) 

INSTALL SILT 
FENCE ® ---....:• n 
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I II \ 
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;

1 
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;I ·~~ ~ l (SE DETAIL) 

~~ ~~ Iii ~ N/F -
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11lE AREA BEl\IEEN 11lE PROPOSED BERM AND 
11lE SOU11lERN BOUNDARY IJIE WILl BE FlUID. 
BY 011lERS, Wl11l 11lE ATLAN11C 1'1000 SUPERFUND 
PROJECT. FINAL PLANS SH0\11'1G PROPOSED QlADE5 
AND EROSION CONlROL ARE NOT YET CONPL.ETE. 
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EROSION AND SEDIMENT CONTROL PLAN 
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DRA'NN BY· CHEC-<ED BY· t--:-2-::-/1-c5c-/;-c13=--I-------:R:-::E::cV:-::I S-:-:1 OccNc------1 DESIGN BY· 

I 0/1/12 REVISION ORB JB ORB 

5/3/11 CITY REVIEW 

4/12/11 CITY REVIEW 

DATE COMMENT 

REVISION SCHEDULE 

GALLUP 
SURVI:YORS & ENGINEERS, LID. 

323 FIRST COLONIAL ROAD 
VIRGINIA BEACH, VIRGINIA 23454 

(757)428-8, 32 (757)425-2390 FAX 

MADE =-oR: 

PER PROPERTIES 

I'JATF· 

OCTOBER 2, 2013 

S:..:ALl:.: SHEET 

Fit F WL 

1" = 60' C2 
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DRAINAGE STRUCTURE SCHEDULE 
1 A. STMH 

RIM 10.50 
INV 4.37 

1. STMH 
RIM 10.50 
INV 4.24 

2. STMH 
RIM 10.50 
INV 4.04 

3. STMH 
RIM 10.50 
INV 3.73 

4. STMH 
RIM 8.20 
INV (N) 3.51 
INV (E) -0.14 
INV (W) 2.50 

5. STMH 
RIM 10.20 
INV -0.37 

6. Dl 
RIM 9.40 
INV (E) -0.58 
INV (W) 1.87 
INV (S) 3.41 

7. STMH 
RIM 10.50 
INV -0.86 

SA. Dl 
RIM 9.10 
INV 5.09 

10A. 01 

NOTES: 

RIM 9.80 
INV 4.25 

8. STMH 
RIM 10.50 
INV -1.05 

10. Dl 
RIM 9.80 
INV 4.77 

11. Dl 
RIM 9.80 
INV 3.73 

12. STMH 
RIM 10.40 
INV 3.33 

12A. Dl 
RIM 9.50 
INV 3.13 

13. Dl 
RIM 9.35 
INV 2.49 (E, W,S) 
INV 7.29 (N) 

14. Dl 
RIM 9.35 
INV 2.96 

15. Dl 
RIM 9.35 
INV 3.23 

7A. Dl 
RIM 9.50 
INV (N,S) 2.00 
INV (E) 4.00 

8A. RIM 9.60 
INV 3.44 

9A. RIM 9.35 
INV 4.09 

6A. RIM 9.80 
INV -0.57 

THE SILT SACK PRODUCT SHOWN ON SHEET C7 IS 
TO BE USED IN ALL STORM DRAIN INLETS AND IS TO REMAIN 
PERMANENT FOR DRAINAGE STRUCTURES 
7 A, 8A, 9A, AND 13. 

THE INVERTS SHOWN ON THE DROP INLET DENOTES 
THE INVERT OF THE PIPES. PROY1DE A 12" DEEP 
SUMP (BELOW THE PIPE INVERT) ON THE DROP INLETS 
FOR MAINTENANCE PURPOSES FOR STRUCTURES 
7A, 8A. 9A. AND 13. 

O.W. DENOTES REQUIRED OBSERVATION WELLS; 
SEE DETAIL ON SHEET C9. 

ALL DRAINAGE STRUCTURES ARE TO RECEIVE INLET SHAPING. 

FINAL SURFACE WILL BE GRAY1EL AND CRUSHED CONCRETE 

10-10A 
208'-24" HOPE @ 0.25% 
INV IN 4. 77, INV OUT 4.25 
10A-11 
207'-24" HOPE @ 0.25% 
INV IN 4.25, INV OUT 3. 73 

11-12 
198'-24" HOPE @ 0.20% 
INV IN 3. 73, INV OUT 3.33 

12-12A 
59'-24" HOPE @ 0.34% 
INV IN 3.33, INV OUT 3.13 

12A-13 
191'-24" HOPE @ 0.34% 
INV IN 3.13, INV OUT 2.49 

RR-13 
117'-12" HOPE @ 1.03% 
INV IN 8.50, INV OUT 7.29 

9A-8A 

14-13 
196' -24" HOPE @ 0.24% 
INV IN 2.96, INV OUT 2.49 

13-7A 
215'-18" PERFORATED HDPE @ 0.23% 
INV IN 2.49, INV OUT 2.00 

?A-6 
344'-36" CL. IV RCP @ 0.62% 
INV IN 4.00, INV OUT 1.87 

8A-7A 
215'-24" CL. IV RCP @ 0.67% 
INV IN 3.44, INV OUT 2.00 

5A-6 
330'-15" HOPE @ 0.51% 
INV IN 5.09, INV OUT 3.41 

6-0UTLET 
144' 42" HDPE @ 0.50% 
INV IN -0.58, INV OUT -1.30 
PROVIDE TIDEFLEX TF -1 

109'-18" PERFORATED HOPE @ 0.60% 
INV IN 4.09, INV OUT 3.44 

ON OUTLET END 

15-14 
89'-18" HOPE @ 0.30% 
INV IN 3.23, INV OUT 2.96 

~IGH VOl 

01/t.HHlAIJ .,/1.,, "" -~ 

C:ATCH AASifJ 
.I 
IW.=6.C4 

STORM MP.NHCli 
RIM=7.72 
I~V-=3.23 

' I 
I 
I 
I 

' 

' I 
' I 
I 

I 
I 

PIPE SCHEDULE 
4-5 
150'-36" HDPE@ 0.15% 
INV IN -0.14, INV OUT -0.37 

5-6 A 
154'-36" HDPE@ 0.13% 
INV IN -0.37, INV OUT -0.57 

6A-7 
220'-36" HOPE @ 0.13% 
INV IN -0.57, INV OUT -0.86 

7-8 
158'-36" HDPE@ 0.12% 
INV IN -0.86, INV OUT -1.05 

8-0UTLET 
152'-36" HDPE@ 0.12% 
INV IN -1.05, INV OUT -1.23 
PROVIDE TIDEFLEX TF-1 
ON OUTLET END 

1A-1 
134'-12" HOPE @ 0.10% 
INV IN 4.36, INV OUT 4.23 

1-2 
119'-30" HDPE @ 0.17% 
INV IN 4.23, INV OUT 4.04 

2-3 
204' -30" HOPE @ 0.15% 
INV IN 4.04, INV OUT 3.73 

3-4 
156'-30" HOPE @ 0.15% 
INV IN 3.73, INV OUT 3.50 

AT STMH-2: 
10'-18" HOPE WITH 18" FES 
INV IN 5.50, INV OUT 4.04 

< 
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NOTE: 
ALL BUILDING STRUCTURES ARE FUTURE 
AND ARE TO BE APPROVED SEPARATELY. 
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AT STMH-4: 
6'-36" HOPE WITH 36" FES 
INV IN 2.85, INV OUT 2.50 

AT STMH-3: 
10'-18" HDPE WITH 18" FES 
INV IN 4.80, INV OUT 3. 73 

AT STMH-1A: 
10'-12" HOPE WITH 12" FES 
INV IN 5.90, INV OUT 4.36 

AT STMH-1: 
1 0' -30" HOPE WITH 30" FES ,or'(\ 
INV IN 5.80, INV OUT 4.23 s~o\l \ 

\)0~~ ~,p.a\,.£. 

120.00' 
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PORTSMOUTH TERMINAL FACILITY 
PROJO:CT LOCATE::: I~J 

VIRGINIA BEACH, VIRGINIA 

1-----+------------J DESI:ON BY; 

BWG 

D=iAV/1~ BY; 

JB 
CHECKE::: :;v 

BWG 

DATE COMMENT 

REVISION SCHEDULE 

GALLUP 
SURVEYORS & ENGINEERS, LTD. 

323 FIRST COLONIAL ROAD 
VIRGINIA BEACH, VIRGINIA 23454 

(757)428-8132 (757)425-2390 FAX 

lviADE FOR: 

PER PROPERTIES 

DATE 
OCTOBER 2, 2013 

SC:AI F SHEET 

fiLl NO.: 

1" = 60' C3 
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PIPE SCHEDULE 
10-10A 
208'-24" HOPE @ 0.25% 
INV IN 4.77, INV OUT 4.25 

10A-11 
207'-24" HOPE @ 0.25% 
INV IN 4.25, INV OUT 3.73 

11-12 
1 98'-24" HOPE @ 0.20% 
INV IN 3.73, INV OUT 3.33 

12-12A 
59'-24" HDPE @ 0.34% 
INV IN 3.33, INV OUT 3.13 

12A-13 
191'-24" HOPE@ 0.34% 
INV IN 3.13, INV OUT 2.49 

RR-13 
117'-12" HOPE @ 1.03% 
INV IN 8.50, INV OUT 7.29 

9A-8A 

14-13 
196'-24" HOPE @ 0.24% 
INV IN 2.96, INV OUT 2.49 

13-7A 
215'-18" PERFORATED HDPE @ 0.23% 
INV IN 2.49, INV OUT 2.00 

7A-6 
344' -36" CL. IV RCP @ 0.62% 
INV IN 4.00, INV OUT 1.87 

BA-7A 
215'-24" CL. IV RCP @ 0.67% 
INV IN 3.44, INV OUT 2.00 

5A-6 
330'-15" HDPE @ 0.51% 
INV IN 5.09. INV OUT 3.41 

6-0UTLET 
144' 42" HOPE @ 0.50% 
INV IN -0.58, INV OUT -1.30 
PROVIDE TIDEFLEX TF-1 

109'-18" PERFORATED HDPE @ 0.50% 
INV IN 4.09, INV OUT 3.44 

ON OUTLET END 

15-14 
89'-18" HOPE @ 0.30% 
INV IN 3.23, INV OUT 2.96 

PROPOSED 1.5" WATER 
1" WATER METER 

EDGE OF 
P,WfiiiH, I STMH-1 

PROPOSED 
PACKAGE 

PUMP STATION co 
AND 2" PVC FM /\ 

NOW OR FCRivlcRLY STMH-1 A 
DIXON CO,IP.4NY 

NJD DWIGHT .'.. CIXON 
D.E. 1297, PC. 713 ~1 . 

'00 

REGRADE DITCH 
SEE DETAIL, SHT. C7 

PROVIDE 3 S. Y. 
OF EC-1 STONE 
OVER FILTER FAR~~~r------

DRAINAGE STRUCTURE SCHEDULE 
1 A. STMH 

RIM 10.50 
INV 4.35 

1. STMH 
RIM 10.50 
INV 4.23 

2. STMH 
RIM 10.50 
INV 4.04 

3. STMH 
RIM 10.50 
INV 3.73 

4. STMH 
RIM 8.20 
INV {N) 3.50 
INV (E) -0.14 
INV (W) 2.50 

5. STMH 
RIM 10.20 
INV -0.37 

6. Dl 
RIM 9.40 
INV (E) -0.58 
INV {W) 1.87 
INV {S) 3.41 

7. STMH 
RIM 10.50 
INV -0.86 

5A. Dl 
RIM 9.10 
INV 5.09 

10A. Dl 
RIM 9.80 
INV 4.25 

8. STMH 
RIM 10.50 
INV -1.05 

10. Dl 
RIM 9.80 
INV 4.77 

11. Dl 
RIM 9.80 
INV 3.73 

12. STMH 
RIM 10.40 
INV 3.33 

12A. Dl 
RIM 9.50 
INV 3.13 

13. Dl 
RIM 9.35 
INV 2.49 (E, W,S) 
INV 7.29 (N) 

14. Dl 
RIM 9.35 
INV 2.96 

15. Dl 
RIM 9.35 
INV 3.23 

FF::::12.00 <.O 

7A. Dl 
RIM 9.50 
INV (N,S) 2.00 
INV (E) 4.00 

8A. RIM 9.60 
INV 3.44 

9A. RIM 9.35 
INV 4.09 

6A. RIM 9.80 
INV -0.57 

4-5 
150'-36" HOPE @ 0.15% 
INV IN -0.14, INV OUT -0.37 

5-6A 
154'-36" HOPE @ 0.13% 
INV IN -0.37, INV OUT -0.57 

5A-7 
220'-36" HDPE @ 0.13% 
INV IN -0.57, INV OUT -0.85 

7-8 
158'-35" HDPE @ 0.12% 
INV IN -0.86, INV OUT -1.05 

8-0UTLET 
152'-36" HOPE @ 0.12% 
INV IN -1.05, INV OUT -1.23 
PROVIDE TIDEFLEX TF-1 
ON OUTLET END 

1 A-1 
134'-12" HOPE@ 0.10% 
INV IN 4.36, INV OUT 4.23 

1-2 
119'-30" HDPE@ 0.17% 
INV IN 4.23, INV OUT 4.04 

2-3 
204'-30" HOPE @ 0.15% 
INV IN 4.04, INV OUT 3. 73 

3-4 
156'-30" HDPE @ 0.15% 
INV IN 3. 73, INV OUT 3.50 

AT STMH-2: 
10'-18" HOPE WITH 18" FES 
INV IN 5.50, INV OUT 4.04 

AT STMH-4: 
5'-35" HOPE WITH 35" FES 
INV IN 2.85, INV OUT 2.50 

AT STMH-3: 
10'-18" HOPE WITH 18" FES 
INV IN 4.80, INV OUT 3.73 

AT STMH-1A: 
10'-12" HOPE WITH 12" FES 
INV IN 5.90, INV OUT 4.36 
AT STMH-1: 
10'-30" HOPE WITH 30" FES 
INV IN 5.80, INV OUT 4.23 

---
. E. L15, PG. '24 

VEPCC -OWER 
IJI\I~IT[I~A''C[ [.1\S[M[\IT 

NOTES: 
lHE SILT SACK PRODUCT SHOWN ON SHEET C7 IS 
TO BE USED IN ALL STORM DRAIN INLETS AND IS TO REMAIN 
PERMANENT FOR DRAINAGE STRUCTURES 
7A, 8A, 9A, AND 13. 

lHE INVERTS SHOWN ON THE DROP INLET DENOTES 
lHE INVERT OF lHE PIPES. PROVIDE A 12" DEEP 
SUMP (BELOW lHE PIPE INVERD ON lHE DROP INLETS 
FOR MAINTENANCE PURPOSES FOR STRUCTURES 
7 A. 8A. 9A. AND 13. 

O.W. DENOTES REQUIRED OBSERVATION WELLS; 
SEE DETAIL ON SHEET C9. 

ALL DRAINAGE STRUCTURES ARE TO RECEIVE INLET SHAPING. 

SURFACE AREA OF THE SITE WILL BE GRAVEL 
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GRADING PLAN AND UTILITY PLAN 

PORTSMOUTH TERMINAL FACILITY 
1--'C<OJ:.<..: I LOCI\ ll..: 1~1: 

DCSIGN OY: 

VIRGINIA BEACH, VIRGINIA 

Dr\AWN OY: CIICCKCD ::OY 

BWG JB BWG 

GALLUP 
SURVEYORS & ENGINEERS, LTD. 

323 FIRST COLONIAL ROAD 
VIRGINIA BEACH, VIRGINIA 23454 

(757)428-8132 (757)425-2390 FAX 

PER PROPERTIES 

OAT[: 
OCTOBER 2, 2013 

SC.iiLE SHEET 

Ill= NO.: 

1" = 30' C4 
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GRADING PLAN AND UTILITY PLAN 

P~C~C~;sMOUTH TERMINAL FACILITY 
MADE FOR: 

PER PROPERTIES 

DESIGN BY: 

VIRGINIA BEACH, VIRGINIA 

C-ECKED BY. 

BWG JB BWG 

GALLUP 
SURVEYORS & ENGINEERS LTD 

VIR~tN~AFI;ST COLONIAL ROAD• . 

(757)428-81~~CH(75~)R4G21N51A 23454 -2390 FAX 

:::ATE: OCTOBER 2, 2013 

O:::(;AI F SHEET 
1" ~ 30' 

-Ill:. NO: 
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NOTES:

1.  ALL PIPE SYSTEMS SHALL BE INSTALLED IN ACCORDANCE WITH ASTM D2321, "STANDARD PRACTICE
FOR
UNDERGROUND INSTALLATION OF THERMOPLASTIC PIPE FOR SEWERS AND OTHER GRAVITY FLOW
APPLICATIONS", LATEST ADDITION

2.  MEASURES SHOULD BE TAKEN TO PREVENT MIGRATION OF NATIVE FINES INTO BACKFILL MATERIAL,
WHEN REQUIRED.

3. FOUNDATION:  WHERE THE TRENCH BOTTOM IS UNSTABLE, THE CONTRACTOR SHALL EXCAVATE TO A
DEPTH REQUIRED BY THE ENGINEER AND REPLACE WITH SUITABLE MATERIAL AS SPECIFIED BY THE
ENGINEER. AS AN ALTERNATIVE AND AT THE DISCRETION OF THE DESIGN ENGINEER, THE TRENCH
BOTTOM MAY BE STABILIZED USING A GEOTEXTILE MATERIAL.

4. BEDDING:  SUITABLE MATERIAL SHALL BE CLASS I, II OR III. THE CONTRACTOR SHALL PROVIDE
DOCUMENTATION FOR MATERIAL SPECIFICATION TO ENGINEER. UNLESS OTHERWISE NOTED BY THE
ENGINEER, MINIMUM BEDDING THICKNESS SHALL BE 4" (100mm) FOR 4"-24" (100mm-600mm); 6" (150mm)
FOR 30"-60" (750mm-900mm).

5. INITIAL BACKFILL:  SUITABLE MATERIAL SHALL BE CLASS I, II OR III IN THE PIPE ZONE EXTENDING NOT
LESS THAN 6" ABOVE CROWN OF PIPE. THE CONTRACTOR SHALL PROVIDE DOCUMENTATION FOR
MATERIAL SPECIFICATION TO ENGINEER. MATERIAL SHALL BE INSTALLED AS REQUIRED IN ASTM D2321,
LATEST EDITION.

6. MINIMUM COVER : MINIMUM COVER, H, IN NON-TRAFFIC APPLICATIONS (GRASS OR LANDSCAPE AREAS)
IS 12" FROM THE TOP OF PIPE TO GROUND SURFACE.  ADDITIONAL COVER MAY BE REQUIRED TO
PREVENT FLOATION.  FOR TRAFFIC APPLICATIONS, MINIMUM COVER, H,  IS 12" UP TO 48" DIAMETER PIPE
AND 24" OF COVER FOR 54"-60" DIAMETER PIPE, MEASURED FROM TOP OF PIPE TO BOTTOM OF FLEXIBLE
PAVEMENT OR TO TOP OF RIGID PAVEMENT.

42"-60" 48"

**  COVER IS MEASURED FROM TOP OF PIPE TO BOTTOM
    OF RAILWAY TIE.
*** E-80 COVER REQUIREMENTS, ARE ONLY APPLICABLE
     TO ASTM F 2306 PIPE.

MINIMUM RECOMMENDED COVER BASED
 ON RAILWAY LOADING CONDITIONS

PIPE DIAM.

UP TO 24"

30"-36" 36"

24"

COOPER
E-80**

* VEHICLES IN EXCESS OF 75T MAY REQUIRE ADDITIONAL COVER

H-25

MINIMUM RECOMMENDED COVER BASED ON
VECHICLE  LOADING CONDITIONS

SURFACE LIVE LOADING CONDITION

PIPE DIAM.

12" - 48"

54" - 60" 24"

12"

60"

48"

HEAVY CONSTRUCTION
(75T AXLE LOAD) *

RECOMMENDED MINIMUM TRENCH WIDTHS

21"

23"

28"

26"

4"

6"

10"

8"

MIN. TRENCH WIDTHPIPE DIAM.

30"

34"

48"

39"

64"

72"

80"

88"

56"

96"

12"

15"

24"

18"

36"

42"

48"

54"

30"

60"
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4" BUG FREE 
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SS. HXHD 

4" BUG FREE 
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SS. GUIDE 
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FlootTREE 
LEVEL CONTROL 

SHOWN SEE ~ 
LEVEL CONTROL "'-, 

OPTION 

"""'- ~ 
~' $ 

ALARM LEVEL ELEV. 7.03 r'~" "'~" 
~~ 

I, 

"' :.Y 
PUMP 2 ON LEVEL Fl FV. 6.53 

~- i 

PUMP 1 ON LEVEL p I ELEV. 6.20 
~-

, 

= 
N 

N OFF LEVEL 
~ 

N ' CD l ELEV. 5.53 J/ - ~ 0 1r Cl R. I 

0 ' 1 -
" .. 

BASIN INVERT ELEV. 4. 70 . i 
.. 

1 .. 
.. 

, .. 

7' SQUARE .. · '• #4 
.. 

3000 PSI GONG. . . . 

3000 PSI CONC. B.I\SIN DIA\!IETER: I . BALLAST PAD . ' . · .. 
36 INCHES . . ... ··~·· .. ... 

f .. 
" 

... - 4' -9" MIN. I I 
2 1 /2" CLEAR I 

5-#4 BARS @ 12" OC, EW__j 

THIS PRINT IS AND CONTAINS PROPRIETARY INFORMATION 
OWNED EXCLUSIVELY BY CRANE PUMPS & SYSTEMS, INC. 
THIS RESTRICTION INCLUDES, BUT IS NOT LIMITED TO THE 
CONDITION THAT THIS PRINT WILL ONLY BE USED AS A 
RECORD OR TO IDENTIFY OR INSPECT PARTS OR FOR 
OTHER INFORMATION PURPOSES, AND WILL NOT BE USED 
TO MANUFACTURE OR PROCURE THE MANUFACTURE OF THE 
PARTS SHOWN IN THIS PRINT BY ANY OTHER SOURCE THAN 
CRANE PUMPS & SYSTEMS, INC. 
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1 .25" NPT C. I. RES ILl EN T 
R SEAT FLAPPE 

CHECK VALV 
INTEGRATED 

PUMP AND 
DISCHARGE 
SHIPPED SE 

E WITH 
ANTI-SIPHON 

REMOVABLE 
PIPING 
PARATE 
HOWN 2 HP SGV S 

. . . . 

.. . 

· 3000 PSI GONG. .. #4·· 1 0.5" MIN. . . 

. ' 

.. - .. ... .. """":- .. . . .. . . . .. r .. -' -
~UNDISTURBED SOIL 

AS A RESULT OF BARNES CONSTANT PRODUCT 
IMPROVEMENT PROGRAM, PRODUCT CHANGES MAY 
OCCUR. AS SUCH, BARNES RESERVES THE RIGHT 
TO CHANGE PRODUCT WITHOUT PRIOR WRITTEN 
NOTIFICATION 

WWW.BARNESPUMPS.COM 

.. .. , - I ' -\, 2 1 /2" 
4' -9" MIN. I 

CLEAR 

5-#4 BARS @ 12" OC, EW -~~ \_ UNDISTURBED 

PACKAGE PUMP STATION DETAILS 

u '' 1\::_ v 

CR,ANE 
BARNESO 

PUMPS & SYST- \;(C:SSURE 

SOIL 

PUMP 2 ON LEVEL ELEV 8.33 

PU~~p 1 ON LEVEL CLCV. 6.CO 

o~F LEVEL lllV. Uj 
(1 0-I~CHES ABOVE B.~SIN 

7' SQUARE 
3000 PSI CONC. 
BALLAST PAD 

I lljDIVIDUAL 
FLO~.TS 

l I lr 

\1"/V"'V"~/\ .. ,....v~/'-v 
;\LJMII,JI,I OR FIBE~C_I\SS 

f-A Tr:H C:OVFR 

Pump Station Notes: 

PUI\1P ::JPTION: 

=~ lr.L a ··-
II 

~ 

r1 ~ 
T f.R 

.J 
('(" 

' ' 

CRAr'l \lmlL lJGP-L, 
2 ""· 315 RPII, 60HZ 
GRI'IDEi FU1IPS 

1. Furnish and install a submersible duplex grinder pump station in 
accordance with the specifications. The pump shall be equipped with a 2 HP 
submersible electric motor. The pump shall be capable of delivering 30 GPM at 
31 feet of head. Pump shall be a Crane Series OGP-L, 2 HP Grinder Pump, Single 
Phase, 240 V, or equal. Low voltage protection shall be provided for the motor. 
Installer to verify available power before ordering pumps. Impeller size: 4-inch 

2. Exfiltration: All force mains shall be tested at a minimum pressure of at least 50% 
above the design operation pressure. Leakage shall not exceed the amount driven by the 
following formula: L = ND 1/2 3700 Where L is allowable Leakage in gallons per hour N is 
the number of pipe joints D is the Pipe Diameter in inches P is the Test Pressure in PSI 
The contractor shall test the pump station and force main for a minimum of 30 minutes. 

3. Audio and visual alarm system must be provided with and alarm test function. 
The alarm shall be on an independent circuit. The alarm system at the station 
shall be equipped with an alarm test function. Alarm shall monitor high water 
and power failure. 

4. NEMA 1 control panel to be located on the exterior wall and mounted in 
accordance with the NEC. 

5. Electrical service outlet receptacle shall be available in the vicinity of the pump 
station. 

6. A backflow prevention device will be provided on any faucet within 50 feet of the 
pump station. 

7. Provide minimum of 185 gal. of storage between alarm level and overflow 
elevation (top of station) within the pump well. 

8. A back-up power ssupply for the alarm system shall be provided with a minimum 
capacity of 24 hours. 

9. A weatherproof sign, containing notification proceedures in the event of pump failure, 
shall be placed adjacent to the audio / visual alarm. 

NOTES : 

1) ALL DIMENSIONS TO BE ± 1/4" UNLESS OTHERWISE SPECIFIED. 

2) CONTACT STUART TAYLOR, TENCARVA MACHINERY CO. 
TO COORDINATE SALES AND DELIVERY OF EQUIPMENT 

933 CORPORADON LANE 
CHESAPEAKE, VA. 23320 
757-548-0400 
EMAIL: STAYLOR@TENCARVA.COM 

BACKFILL MATERIAL CONSISTING 
OF NATIVE MATERIAL TAMPED 
TO 95% MAXIMUM DENSITY 

2" DIAM. SCH-40 
CPVC WATER SERVICE 

CRUSHER RUN 
NO. 25 

(COMPACTED) 

,_- . 
,.· 

TRENCH SHIELDING OR SHORING 
REQUIRED IF TOTAL DEPTH 

EXCEEDS 48-INCHES 

•' 

12" min. 

---'--+- 2" DIAM. SCH-40 
PVC FORCEMAIN 

CRUSHER RUN 

UTILITY PIPE BEDDING DETAIL 
(NO SCALE) 

PUMP STATION DETAILS 

PORTSMOUTH TERMINAL FACILITY 

PRCcECT _OCA TED IN: MADE FOR: 

VIRGINIA BEACH, VIRGINIA PER PROPERTIES 

D.AT: 
OCTOBER 2, 2013 

DCS G\ ::;v 
~------+---------------~ 

:RA'fi~J DY: 

BWG JB BWG 

DATE COMMENT 

REV1SION SCHEDULE 

GALLUP 
SURVEYORS & ENGINEERS, LTD. 

J23 FIRST COLONIAL ROAD 
VIRGINIA BEACH, VIRGINIA 23454 

(757)428-8132 (757)425-2390 FAX 

SCALE· 

FILE NO. 

SHEET 
NO SCALE 

C10 10/ 
13 
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Junction Box 
NEMA 6, Duplex 

Junction Box 
NEMA 6, Duplex 

The Duplax Junction Box and all connections have a NEMA 6 
Rating to protect against occasional submersion and is used in 
conjunction with U.L.Iisted water-tight connectors suitable for use 
with UL listed Direct Burial Cable. 

BOX & COVER .. . ......... Constructed of 
Impact-Resistant, 
Nonconductive, Fiberglass 
Reinforced Polyesttlr with 
Stainless Steel Screws 

GASKET Neoprene 
CHAIN stainless Steel 
CORD GRIPS Non-Metallic, Valox wH:h 

Neoprene type Grommet. 
FLOAT .SWITCH ............. Mercury, Narrow Angle, 

Horizontal 
RECOGNITION : ................... UL Listed 508 

SECTION F 
PAGE 28 
OATE 11103 

CRANE PUMPS & SYSTEMS 
' A Crane Co C<ompa11y 

Discharge Couplings 

Accessories 

iJf ______---: \ 
\'(a I 
\ ~! 
'1.~ !i 

L 
Discharge Couplings 

Stainless Steel Bolt-On Couplings 

Description 
1%" NPT, Female 

SECTION F 
PAGE 4 
OATE! 11103 

CRA.N E PUMPS & SYSTEMS 
" 

615-3591! 

www.cranepumps.com 

A Cmna Co_ Com;nmy USA.c (937) 778-8947 • Canada: (905) 457-€223 • lnlemational: {937) 615-3598 

Basin Covers 
Fiberglass 

For 24" (619) Dia. thru 42" {1067) Dia. Basins 

PS.0!;-1 

Specifications: 
The Fiberglass Covers are of reinforood plastic and are grass 
green in color. Cover available for basin diameters 24" {610mm) 
and 30" (762mm) and are .37" (9.5mm) thick, and for 36" (914mm) 
and 42" (1067mmi diameters that are .50" (13mm) thic;k 

Covers have a service rating of 150 lbs./sq. ft. (732kgsfsq. meter) 
minimum 

CRANE PUMPS & SYSTEMS 

Basin Covers 
Fiberglass 

Accessories 

For 24" (610mm) Dia. thru 42" 
(1067mm) Dia. Basins 

SECl10N F 
PAGE 17 
DATE 11/ll3 

A CranB Cu. Compliny USA: (937) 778-8947 ·Canada: (905) 457-6223 • 111tamational: (937) 615-3598 

G: \09\09-54-4 cbpa.dwg 

"C" Channel Guide Rails 
For 1}4" NPT Moveable Fittings 

Accessories 

""'% 

I 

SIMI'l£X RAIL 'IIIlTh 
INTSRMEDIATE SUPPORT FOR 
OC!'li-<S 144"" At.!~ CA~T!ft 

Channel Guide Rails for 
NPT Discharge 

I Siml>ll'e> or Duplex 

PS-051 

Specifications: 
The "C" channel guide rail assembly is made or 300 series 
stainless steel. The guide rail mounts to the upper and lower 
horizontal brackets attached to the basin wall. The rail also rest on 
the bottom of the basin ftoor. The stainless steel guide rail suppt.>rls 
the pump the required distance from the basin floor. Guide 
brackets {supplied with the Moveable Fitting Assembly) are 
attached to the pump for positioning of the unit on the guide rail 
during inslallationand removal 

The stationary of the hydraulically sealed discharge is powder 
coated machined cast iron. The stationary fitting has a fiber 
rein-forced neoprene diaphragm damped between the stainless 
steel rail and the stationary pressure vessel. The moveable fitting 
held against the stationary fitting by the construction of the 
stainless steel rail, aligning the movaOie fitting to the flexible 
diaphragm for proper sealing of the two surfaces. 

Each assembly includes: 
o 300 Series Stainless Steel Guide Rail. 

o 300 Series Stainless Steel Upper And Lower Support Brackets. 

o Available For Basin Depths 48" to 156" (1.2M to 3.9m) 

o 300 Series Slflinless Steel Intermediate support Brackets for 
Basin Depths 144" (3. 7m} and Greater. 

• Powder Coated Cast Iron Stationary Fitting 

o Fiber Reinforced Neoprene Diaphragm. 

Quantity of One (1) each for Simplex and Two (2)for Duplex. 

SI'.CTION F 
PAGE 8 
OATE 11/03 

CRANE PUMPS & SYSTEMS 
A Grant>' Co. C"..()mp~nJ' USA (937) nB-8947 ·Canada: (905) 457-6223 ·International: {937) 615-3598 

Specifications: 

Fiberglass Basins 
With Ballast Support Flange 

Basin construction is custom molded fiberglass reinforced polyester rssin. 

Ths wall thickness shall be sufficient to withstand a water-saturaisd sand 
load of 120 lbs per cubic foot (1.9 gms/cu. em} with a 1.5 safety factor. 

The Ballast support nallQB shall extend a_minimum of threa inr..hes (76mm} 
or1 the radius of th'l basirl. The flange 1s f<berglassed to the bottom oft'Je 
basin. When secured properly to a concrete pad or pouring concrete over 
and around the flange, prevents the basin from rising, m ftoating out of the 
ground when empty as a result of static ground pressure. 

The basin will withstand a maximum temperature of 150"F (66'C). 

/; <'\ 
~~;:.: ... .C~ =~!}) 

PUMPS & SYSTEMS 
SECTION F 
PAGI'. 1 
OATE 11103 CRANE 

' 
A Cmne Co. Comwmy USA: (937) 776-8947 • Caneds: (905) 457-6223 • lntemational: (937) 615-3596 

Level Controls 
Individual Floats Assembly, TM Duplex 
for Sames "C" Channel Rail System 

Accessories 

Individual Floats Assembly 
The universal mounting brEckat allows tha 
Indi-vidual Floats to be located on either i 
ttle"C' channel rail for ease of installation 
around existing inlets or other obstructions. 

WNW.cranepumps.com 

Mercury Level Controls are pilot duty devices which control the 
of motor load devices, such as oontactors, motor starters 

power relays, to automatically cycle a pump or pumps. They 
also be used for alarm signaling de11ices 

. 4 noats for Duplex, Pump Off, Pump 1 On, Pump 2 On, AlalTll. 

HOUSING 

SWITCH ....................... Mercury, Narrow Angle, 
Horizontal 

SWITCH RATING: 4.5A@ 115VAC RES 
2.25A@ 230VAC RES 
PVC 

....... 
=~-~,~r : l..t-ltC. 

!!!...><: ···-··-·-·--··' 

~ -······-··-·--·-···-·····-

'>(" I LHlO 

SECTION F 
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CRANE PUMPS & SYSTEMS 
' 

A Crnne Co. Company USA; (937) 77&-8947 • CaMda: (905) 457-6223 •lntamatloMI: (937} 615-3598 

Flap Style Check Valve/Upper Moveable ;;;:" ·~;i!i· 
For use with "C" Channel Rails 
1%" NPT 

w-NW.cranepumps.com 

Accessories e~o 

~ ' 

~~ 1-

A 

, ..... - j 
I" 

e--c-

f-------

SIZE PART NO l A B J c J 0 
I 

WEIGHT 
NPT LBS 

1'14" NPT 112354 9.23 (234) 6.39 (162) 2.89 (73) 4.74 (120) 13.0 (5.9kg) 

SECTION ' CRANE PUMPS & SYSTEMS PAGE " OATIO 11!03 ' A Cr.:'lnB Co. Compa~y USA: (937) 77!1-8947 • Canada: (905) 457-6223 • lntemational: (937} 615-3598 

www.cranepumps.com 

Duplex 
U/traGRINDrM Jobsite Wired Basin Package 

Stainless Rail with Junction Box 

Specifications: 
BASIN .•. 

DISCHARGE 

INLET... 

COVER 

Sizu. 

Fiberglass w! 3" (76) Ballast Support 
Flange 

........ Stainless steel 
. 1'1.' or 2:'' NPT. Female 
4" (102) sch. 40 Flexible Inlet Flange 
{For Field lnstallalion) 

Ffberg/rlss .. ...... One piece, Grass Green with 2" (51) 
Bug-Free Vent. 36" (.9m) & 42" (1.1m) 
Dla. Basins On'Y 

RAil SYSTEM... .. Qty. 2. 300 Series S~<linless Steel "C" 
Channel 

STAT10NARY DISCHARGE FITTING: 

ELEC.rRJ•CI'JL ................................. ;;;;~ grips for Direct Burial Doble (For 
Field Installed) 

BALL VALVE: (Quantity ofTwo) 
Design... Full Port True Unioo 
Material... .. PVC 

p1pe 
MOVABLE SUB-ASSEMBLY... ..(Two Required, Ordered With Pump) 
FLAPPER/ANTI-SIPHON CHECK VAlVE: 

Hwsing... .. Cast Iron, powder coilled wtth i 

Ffl'lpper .. 
PUMP BRACKETS ... 
DISCHARGE PIPING 

ant-siphon 
Fiber --einforce Nitrile 

..... 300 Series Stainless Stool 
Stainless Steel 

CRANE PUMPS & SYSTEMS 
' 

Basin Assemblies 

® File No. LR151664 

SI::CTION B 
PAGE & 
DATE 11103 

A Crane Ca Compw>y USA: 937 77[1..13947 • Canada: 905 457-6223 • International: 937 515 

Specifications: 
The Bug-Free vent has a rustproof vinyl coating that resists gases, 
acids, alkalies, sun and weather. The vent is constructed of heavy 
14 gauge top hat with a galvanized coupling and bronze screen 
The screen area is 5.00 SQ. in. (3226 sq. mm). The vent has a 2" 
Female NPT threaded connection. 

CRANE PUMPS & SYSTEMS 
' 

··~ 111?) 

Bug-Free Vent 

Accessories 

I 
' 3.12 

"'' 
L_t::===r:: _} . ___ _t 

Bug~Free Vent, 2" Female NPT 
PIN:075831 

SECTION F 
PAGE 19 
DATE 11!03 

A Crone co. Compeny USA: {937) 778-8947 • Canada: (905) 457-6.223 o lntemationai: (937) 615-3598 

Specifications: 
DISCHARGE ... .... 1%" NPT, VertiGal, Bolt-on Flange 

..... 104"F (40'C) Continuous LIQUID TEMPERATURE 
VOLUTE ... ..... Cast Iron ASTM A-48. Class 30 

....... Casllron 1\STM A-43. Class 30 MOTOR HOUSING 
SEAL PLATE 
IMPELLERS: 

Cast Iron ASTM A-48. Class 30 

Design. 

Mlil.terial ... 

12Vane.Vortex. With Pump Out Vanes 
on Back Side. Dynamically Balanced, 
I$0G6.3 

.. es-5-$-5 Bronze 
IMPELLER SPACER 
SHREDDING RING .. 

300 Series Sttlinless Steel 
.... Hardened 440C S1alnless Steel 

Rockwell® C-{;5. 
CUTTER. .. 

SHAFT ... 
SQUARE RINGS 
HARDWARE 
PAINT 

......... Hardened 44DCSiainle»~ Steel. 
Rockwell® C-55 
416 Stainiess Steel 
Buna-N 
300 Series Slainless Steel 
Air Dry Enamel 

SEAL: 
De-sign. --···········Single Me<:Ohanir;al 
MEJierlal. Rotnling Faoos- Silioon-Carbid!l 

StHiionmy Faoos- Siliron-Cmbide 
Elastomer- Buna-N 
Hardware -300 Series Stainless 

Series: OGP 
2HP,3450RPM,60Hz 

CORD ENTRY...... . ..... 30ft. {9.1 m) Std. CorO. Custom Molded 

CORD 

Quick Connect, for Sealing and Strain 
Relief 

Manual . ............. CSNUL Approved 1213 Type SOW 
UPPER BEARING: 

De-sign. ..... Single Row. Angular contact Ball 
Lubrication Oil 

.,,.,,,.< .. , .. , .·· . ' 
Load. Radial & Thrust 

LOWER BEARING: GRIND;vt;;J, 
DfiSign. ........ ..... Single Row, Angular contact Ball 
Lubrication. . .. Oil 

("..!i~NJ)ffi O'tli\111'5 ·' ~ 

Load. R;;.dir.l & Thrust ® ('§! ® ~~~fgoa ·File 1'1<>. LR16567 
MOTOR: 

Design ........ NEMA L-Single Phase Torque Curve. 
Oil-Filled, Squirrel Gage lnducton 

lr1Su/Mion ......... Class F 
SINGLE PHASE... . ..... Capacitor Start/Capacitor Run 

CRANE 
• 

A Crane Co. Company 

True Union Ball Valves 
1%"NPT 

Accessories 

True Union Valves 
1WNPT P/N:085115 

l 
Extension Handles 

DESCRIPTION: 
THE GRINDER PUMP IS DESIGNED TO 
REDUCE DOMESTIC SEWAGE TO A FINELY 
GROUND SLURRY. 

SECTION A 
PAGE 1 
DATE 3107 

www.cranepumps.com 

Specifications: 

True Union Ball Valves: 

The True Union Ball Valves are manufactured of Type I Schedule 
60 PVC, (Cell Classification 12454-B) with EPDM Q-rings for 
superior chemical and corrosion resistance. Thesa valvas ara rated 
at 150 PSI, (1 0.6 kgslsq. em) non-shock. with a maximum 
operating pressure at 73"F {23"C). The valves are of quick 
disconnect design for maintenance and can be repairable to the 
component level, also full port bore, 1/4 turn, leek tight shut-off and 
are listed by NSF for use in portable water service. 

Extension Handle: 

Made From 3/8" (1 Omm) diameter 300 series stainless steel and 
can be used with 1 Y4" NPT true union ball valves. 

SI'.CTION F 
PAGE 14 
DATE 11103 

CRANE PUMPS & SYSTEMS . 
A Cmoo Ca. Com{J<'ny USA: (937) 778-8947 • Canada: (905) 457-6223 • lnlermltional: (937} 615-3598 

FS·[l50 

Specifications: 

Moveable Fitting Assembly 
1%"NPT 

for Stainless "C" Channel Guide Rails 

Accessories 

The Moveable Fitting assembly is used with the BARNES Sl<>icl•~' I 
"C" Channel Guide Rails for installation in basins 

Each moveable assembly Includes: 
A stainless steel upper pump bracket with stainless 
harctware,sWinless steel pipe nipples, cast iron ftapper style ch€:f;k 
valve (powder coated} with resilient seat Happer, Integrated 
anti-siphon and a cast iron powder coated lower guide bracket 

PUMP 
MODEL 
OGP 

SJZE·NPT 
Inch (mm) 
1.25 (32) 

PART No. 
WI VALVE 
116596B 

Pump Not Included. Moveable iitiing factory assembled to pump 
when ordered with basin package. 

CRANE PUMPS & SYSTEMS 
• 

Mweoo-la FJ:ling ohuwn .,m, SGV pump fur illu•trolior; purpooe• 
·~lly 

Moveable Fitting Assembly 
1 %" NPT Discharge 

DESCRIPTION 

THE BREAKAWAY FITTING IS DESIGNED 
TO ALLOW THE SUBMERSIBLE PUMP TO 
BE INSTALLED OR REMOVED WITHOUT 
REQUIRING PERSONNEL TO ENTER THE 
WET WELL. 

SECTION F 
PAGE 1 
DATE 11103 

A Cnme co. Company USA: {937) 778-8947- Canada: (905} 457~223 o International; (937) 615-3598 

Stealth Control Panels 
Duplex 
Wall Mounted Series 

Control Panels 

Wall Mounted Series: 
Stealth·0-200 

®File No. LR142177 

PS.04·l 

• UL 508A Listed 
• NEMA 4X Rberglass Enclosure 
• Padlockabta Latch 
• Pump/Panel Circuit Breaker 
• IEC Rated Motor Contactor 
• Pump Start Pushbutton 
• Individually Fused Circuits for Alarm and Control Components 
o 25 Watt High Water Alarm Ught with NEMA 4X Lens 
• Terminal Strip and Ground Lug for Incoming Connections 
- Pump Alternator (200 Series Duplex Panels Only) 
• 90 db alarm hom with NEMA4Xsilence pushbutton. 

SECTIOi'-1 C 
PAGOi 2 
DATOi 10/llS 

CRANE PUMPS & SYSTEMS 
' 

A crw,.. eo. comprmy USA: (937) 778-8947 • canada: (905) ~7..fj223 -International: {937) 615-J598 

Flap Style Check Valve/Upper Moveable 
For use with "C" Channel Rails 

1!14"NPT 

ps.oae 

Specifications: 
HOUSING ..... ASTM Class 30 Cast !ron, Powder 

Coated 
FLAPPER Nitrile, Nylan Reinforced 
TEMPERATURE ............. 16QoF {71'C) continuous 
PRESSURE RATING 150 Lbs./Sq. ln.(10.6 kgs/sq. em) 

FEATURES: 
·Works in BARNES standard "C" Channel Rail 

o Full port check with minimum head loss 

• 18" static head requirement for minimum seat 

o Val11e includes integrated anti-siphon 

• 300 series stainless steel hardware 

• Integrated upper moveable fitting 

o Resilient seat Hepper 

• Quiet operation 

o No maintenance 

o Vertical position mounting 

APPLICATIONS: 

Waste water or rasidential sewage, liquid manure, etc. 

CRANE PUMPS & SYSTEMS 
' 

Accessories 

Cast Iron Flap Style Check 
Valve/Upper Moveable Fitting 
1'.1.."' NPT P/N: 112354 

SECTION F 
PAGE 9 
DATE 11103 

A c~'"' c". Compimy USA: {937) 778-8947 • Canada: (905} 457..fj223 • International: (937) 615-3598 

PUMP STATION DETAILS 

PORTSMOUTH TERMINAL FACILITY 

~------+----------------; 
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GENERAL EROSION AND SEDIMENT CONTROL NOTES 

ES-1: Unless otherwise indicated, all vegetative and structural erosion and sediment control practices will be constructed & maintained 
according to minimum standards and specifications of the Virginia Erosion & Sediment Control Regulations ( 4VAC50-30). 

ES-2: All erosion and sediment control measures are to be placed prior to or as the first step in clearing. 

ES-3: A copy of the approved erosion and sediment control plan shall be maintained on the site at all times. 

ES-4: Prior to commencing land disturbing activities in areas other than indicated on these plans (including, but not limited to, off-site 
borrow or waste areas), the contractor shall submit a supplementary erosion control plan to the owner for review and approval 
by the City of Portsmouth. 

ES-5: The contractor is responsible for installation of any additional erosion control measures necessary to prevent erosion and 
sedimentation as determined by the City Erosion & Sediment Control inspector. 

ES-6: All disturbed areas are to drain to approved sediment control measures at all times during land disturbing activities and during 
site development until final stabilization is achieved, after which, upon approval of the City's Erosion & Sediment Contra inspector, 
the controls may be removed. Trapped sediment and the disturbed soil areas resulting from the removal of temporary measures 
shall be permanently stabilized to prevent further erosion and sedimentation. 

ES-7: During dewatering operations, water shall be pumped into an approved filtering device. 

ES-8: The contractor shall inspect all erosion control measures at least every 2 weeks and immediately after each runoff-producing rainfall 
event. Any necessary repairs or cleanup to maintain the effectiveness of the erosion control devices shall be mode immediately. 

ES-9: The contractor is responsible for the daily removal of sediment that has been transported onto a paved or public road surface. 

ES-1 0: The contractor shall be responsible for preventing surface and air movement of dust from exposed soils which may present 
health hazards, traffic safety problems, or harm animal or plant life. 

NOTE: 
ALL LAND DISTURBING ACTIVITIES MUST CONFORM WITH THE APPLICABLE 
REGULATIONS OF THE CITY OF PORTSMOUTH CODES, ORDINANCES, AND PWSS 
AND THE VIRGINIA DEPARTMENT OF CONSERVA1lON AND RECREA1lON EROSION 
AND SEDIMENT CONTROL HANDBOOK. THE CONTRACTOR SHALL EXERCISE EVERY 
REASONABLE PRECAU1lON, INCLUDING THE APPLICATION OF TEMPORARY AND/OR 
PERMANENT MEASURE DEEMED NECESSARY BEFORE, DURING, AND AFTER 
CONSTRUCTION TO CONTROL EROSION AND PREVENT /MINIMIZE SEDIMENT 
RUNOFF. THE ENGINEERING DEPARTMENT/PERMITS AND INSPECTIONS DIVISION 
SHALL ENFORCE THESE REQUIREMENTS. THE CITY INSPECTOR RESERVES THE 
RIGHT TO REQUIRE OTHER MEASURES NOT SPECIFICALLY DESCRIBED HEREIN TO 
CORRECT ANY EROSION OR SIL TAllON CONDITION. 

@ 
I 

ft<i{) :::::1 
I 

A GRAVEL PAD. LOCATED AT POINTS OF VEHICULAR INGRESS AND EGRESS ON A CONSTRUCTION 
TO REDUCE THE MUD TRANSPORTED ONTO PUBLIC ROADS AND OTiiER PAVED AREAS. 

SITE, 

@ 
I 

----®----- I 
ESTABLISHMENT OF PERENNIAL VEGETATIVE COVER BY PLANTING SEED ON ROUGH-GRADED AREAS THAT 
\\1LL NOT BE BROUGHT TO FINAL GRADE FOR A YEAR OR MORE OR WHERE PERMANENT, LONG-LIVED 
VEGETATIVE COVER IS NEEDED ON FINE-GRADED AREAS. 

@) ~88 THE INSTALLATION OF PAVED AND/OR RIPRAP CHANNEL SECTIONS AND/OR STILLING BASINS BELOW 

[g~~sd~ STORM DRAIN OUTLETS TO REDUCE EROSION FROM SCOURING AT OUTLETS AND TO REDUCE FLOW 
00"""""' VELOCITIES BEFORE STORMWATER ENTERS RECEI\o1NG CHANNELS BELOW THESE OUTLETS. 

@ 
I 

== §§§§§ I 
A PERMANENT, EROSION RESISTANT GROUND COVER OF LARGE, LOOSE, ANGULAR STONE INSTALLED 
WHEREVER SOIL CONOITIONS, WATER TURBULENCE AND VELOCITY, EXPECTED VEGETATIVE COVER. ETC .• 
ARE SUCH THAT SOIL MAY ERODE UNDER DESIGN FLOW CONDITIONS. 

@ 
I I 

A TEMPORARY SEDIMENT BARRIER CONSTRUCTED OF POSTS, NON-WOVEN FILTER FABRIC Af/D, IN SOME 

)( X 
CASES. A WIRE SUPPORT FENCE, PLACED ACROSS OR AT THE TOE OF A SLOPE OR IN A MINOR 
DRAINAGEWAY TO INTERCEPT AND DETAIN SEDIMENT AND DECREASE FLOW VELOCITIES FROM DRAINAGE 
AREAS OF LIMITED SIZE; APPLICABLE WHERE SHEET AND RILL EROSION OR SMALL CONCENTRATED FLOWS 
MAY BE A PROBLEM. MAXIMUM EFFECTIVE LIFE IS 6 MONTHS. 

® I s J THE INSTALLATION OF VARIOUS KINOS OF SEDIMENT TRAPPING MEASURES AROUND DROP INLET OR 
CURB INLET STRUCTURES PRIOR TO PERMANENT STABILIZATION OF THE DISTURBED AREAS; LIMITED 
TO DRAINAGE AREAS NOT EXCEEDING ONE ACRE AND NOT INTENDED TO CONTROL LARGE. 
CON CENTRA TEO STORMWATER FLOWS. 
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ROCK CHECK DAM 

2 ACRES OR LESS OF DRAINAGE AREk 

VDOT #I 
CD,AM:m AGGREGATE 

FLOW 

2-10 ACRES OF DRAINAGE AREA: 

BLOCK & GRAVEL CURB INLET 
SEDIMENT FILTER 

CIJRB INLEt 

BLOCK AND GRAVEL DROP INLET 
SEDIMENT FILTER 

T 
1.'1" •••• 

SILT FENCE DROP INLET 
PROTECTION 

I! X 4" \IW~ FliH'E 

j_ --~dl=!~ 

PERSPECTIVE VIEWS 

+ 

~t 
ELEVATION OF STAKE AND 
FABRIC ORIENTATION 

SPECIFIC ,lo.PPLICATION 

,_ 
DETAIL A 

TABLE 3.02-A 

CONS'l1WCI'ION SPECIFICATIONS 
FOR FILTER CWTH UNDERLINER 

(DOWNSTREAM. VIEW) 

SPECIAL APPUCATION 

TH1S ME'l'HOD OF !NLRT PROTECTION. rS APPliCABLE .AT 

CURB INLETS WHERE AN OVERFLOW CAPABILITY" IS NECESSARY 

TO PREVENT EXCESSM: PONDING IN- FRONT OF THE STRUCTURE. 

* GRAvEL SHALL BE V"DOT #3, #3M OR- #5 COARSE AGGREGA't'li: 

SPEClF'l:C APPLlCA110N 

THIS METHOD OF· INLi:T P'ROTECTIDN IS APPIJCA13LE WHERE 
SEAVY FLOWS AR!ii EXPECTED AND Wl!EHE AN- OVERFLOW 
CAPACITY IS NECESSARY TO PREVEN!'.EXCESSJVE PONDiNG 
AROUND 'I'HE; S'rRUC'WRB. 

'" GRAVEL SHALL BE VDOT 1{3, -#'357 OR .j!S COARSE AGGREGATE. 

THIS t.1ETHOD OF INLET PROTECTION IS APPLICABLE WHERE THE 
INLET DRAINS A RELATIVELY FLAT AREA (SLOPE NO GREATER 
THAN 5") WHERE THE INLET SHEET OR OVERLAND FLOWS (NOT 
EXCEEDING 1 C.F.S.) ARE l'I'PICAL 111E k4ETHOD SHALL NOT 
APPLY TO INLETS RECEIVING CONCENTRATED FLOWS, SUCH AS 
IN STREET OR HIGHWAY I.IEDII\NS. 

SlUICE: N.C. Ermjon nnd $rdinmt Cmlm! ppnring grrl llei"iJl lhlnl 1911! PLATE .3.07-1 

INLET PROTECTION 
®STANDARD & SPEC. 3.07 

Fabric 
Properties 1 

light-Du~ 
Entrance 

(Grjlded Sul>gfl!del 

Heavy-Duty 
Entra.nce3 

(Rougij fir:WM) 
Test 

Metbod STONE CONSTRUCTION ENTRANCE 
CONSTRUCTION OF A SILT FENCE 

(WITHOUT WIRE SUPPORT) CONSTRUCTION OF A SILT FENCE 
(WITH WIRE SUPPORT) Grab Tensile 

Strength (lbs.) 

Elongation at 
Failure(%) 

Mullen Burst 
Strength (lb..) 

Puncture Strength 
(lbs.) 

Equivai¢nt Opening 
Size (mm) 

200 

50 

190 

40 

40-80 

220 

220 

430 

125 

40-80 

ASTMD1682 

ASTMD1682 

ASTMD3786 

ASTM D751 
(modified) 

U.S. Standard 
Sieve CW-02215 

GRIJUIID 

• t.IUST OlttND- F'11ti WIDTH 
1JF INGRESS ANO £Gil€SS 
OPER!ii"ION 

SIDE ELEVATION 

t Fabrics not meeting these specifimtions may be used only when design 
proce-dure and supporting documentation are supplied to determine aggreg~te 
depth and fabric strength. 

2 Light Duty Entranct· Sites that have been graded to subgrade and where most 
travel would be single axle vehicles and an occasional multi-axle truck. Examples 
of fabrics which can he used are: Trevira Spnnbond 1115, "Mirafi lOOX, T_ypar 
3401, or equivalent. 

3 Heaw D.u:J4l Entrance: Sites with only rougl\- grading and Where- most tr~l 
would be multi-axle vehicles. Examples of fabrics whicl! can be used are: Trevira 
Spunbond 1135, Mirafi 600X, or equiwlent. 

TABLE 3.32-E 
(Revised June 2003) 

SECTION B-8 

PERMANENT SEEDING SPECIFICATIONS FOR COASTAL PlAIN AREA 

LAND USE 

Minimum Care Lawn 
<Commercial or Residential) 

Hiqh~Main.tenance lawn 

General Slope 13·1 or less\ 

Low-Maintenance Slope 
!Sleeper than 3:1) 

Tall Fescue' 
or 

Bermuda grass 1 

Tall Fescue1 

or 

SEED'·· 

SPECIES 

Bermudagrass1 (seed) 
or 

Bermudagrass 1 (by other vegetative 
establishment method, see Std. & Spec. 3.34) 

Tall Fescue1 

Red Top Grass or Creeping Red Fescue 

Seasonal Nurse Crop2 

Tall Fescue1 

Bermuda grass 1 

Red Top Grass or Creeping Red Fescue 
Seasonal Nurse Crop2 

Sericea Lespedeza3 

APPLICATION RATES 

175 - 200 lbs. 

751bs. 

200-250 lbs. 

40 lbs. (unhulled) 
30 lbs. (hulled) 

1281bs. 
21bs. 

20 lbs. 
TOTAL: 150 lbs. 

93-1081bs. 

0-151bs. 
21bs. 

20 lbs. 

20 lbs. 
TOTAL: 150 lbs. 

1 ·When selecting varieties of turfgrass, use the Virginia Crop Improvement Association (VCIA) recommended 
turfgrass variety hst. Quality seed will bear a label indicating that they are approved by VCIA. A current turfgrass 
variety ~st is available at the local County Extension office or through VCIA at 804-746-4884 or at 
http:/fsudan.cses.vt.edu/htmi/Turf/turf/publicationslpublications2.html 

2 - Use seasonal nurse crop in accordance with seed1ng dates as stated below: 
February, March ~April .,. , ... ,, ... ,.,. ,, ., 

May 1st - August ........................ . 
fu September, October- November 15 ..... . 

November 16th- January .................. . 

Annual Rye 
Foxtail Millet 
Annual Rye 

Winter Rye 

3 ~May through October, use hulled seed. All other seeding periods, use unhulled seed. If Weeping Lovegrass is 
used, include in any slope or low maintenance mixture during warmer seeding periods, increase to 30 ~40 lbs/acre. 

FERTILIZER & liME 

• Apply 10-20-10 fertilizer at a rate of 500 lbs. I acre (or 12 lbs. I 1 , 000 sq. ft.) 
• Apply Pulverized Agricultural Limestone at a rate of 2 tons/acre (or90 lbs. I 1,000 sq. It) 

NOTE: 
-A soil test is necessary to determine the actual amount of lime required to adjust the soil pH of site. 
-Incorporate the lime and fertilizer into the top 4-6 inches of the soil by disking or by other means, 

- WhEm applying Slowly Available Nitrogen, use rates available in Erosion & Sediment Control Tectmical Bulletin# 
4. 2003 Nutrient Management for Development Sites at http:/lwww.dcr.state.va.us/sw/e&s.htm#pubs 

1. SET. THE STAKES. 

3. STAPLE FILTER MATERIAL 
TO STAKES AND EXTEND 
IT INTO THE TRENCH 

2. EXCAVATE A 4 "X 4" TRENCH 
UPSLOPE ALONG THE UNE- OF 
STAKES 

4. BACKFILL AND COMPACT 
THE EXCAVA"I'ED SOIL. 

1. SET POSTS AND EXCAVATE A 4"X4" 
TRENCH UPSLOPE ALONG THE UNE 
Of POSTS. 

3. ATTACH THE FILTER FABRIC: TO THE WIRE 
FENC:E AND EXTEND IT INTO THE TRENCH. 

2.. STAPLE WIRE FENCING TD THE POSTS 

4. ~KEILL AND C:OiiiPACT THE 
EXCAYAlED SOIL 

CORRECT METHClDS OF TREE FENCI"'G 

SHEET FLOW INSTAlLATION 
{PERSPECTIVE VIEW) 

POINTS A SHOULD BE- IDGHER THAN POINT 8. ... ... CORRECT TRUNK ARMORfNG ... 
DRAINAGEWAY .lNSTALLATION 

(FRONT ELEVATION} 
TRIANGULAR BOARD FENCE 

TABLE 3.32-D 
(Revised June 2003) 

PERMANENT SEEDING SPECIFICATIONS FOR PIEDMONT AREA 

SEED1 

LAND USE SPECIES APPLICATION PER ACRE 

Minimum Care Lawn 
(Commercial or Residential) 

High-Maintenance Lawn 

General Slope (3: 1 or less) 

Low-Maintenance Slope 
(Steeper than 3:1 l 

Tall Fescue1 

Perennial Ryegrass 

Kentucky Bluegrass 1 

Tall Fescue' 

Tall Fescue' 

Red Top Grass or Creeping Red Fescue 

Seasonal Nurse Crop' 

Tall Fescue' 

Red Top Grass or Creeping Red Fescue 

Seasonal Nurse Crop' 

Crownvetch' 

95-100% 

0-5% 

0-5% 

TOTAL: 175-200 lbs. 

TOTAL: 200-250 lbs. 

128 lbs. 

21bs. 

20 lbs. 

TOTAL: 150 lbs. 

108 lbs. 

21bs. 

20 lbs. 

20 lbs. 

TOTAL: 150 lbs. 

1 -.When selecting varieties of turfgrass, use the Virginia Crop Improvement Association (VCIA) recommended 
turfgrass variety list. Quality seed will bear a label indicating that they are approved by VCIA. A current turfgrass 
variety list is available at the local County Extension offiCe or through VCIA at 804-746-4884 or at 
http:llsudan.cses.vt.edulhtmi1Turflturflpublicationslpublications2.html 

2 - Use seasonal nurse crop in accordance with seeding dates as stated below: 
February 16'"- April ... ... ...... ... ... ... ..... ... .. Annual Rye 

May 1" -August 15m . .. .. . . . . . .. .. . ... . .. . . . . . . Foxtail Millet 

August 16'" - October . . . . . . Annual Rye 

November- February 151" .. . .. .. .. . . . Winter Rye 
3 - Substitute Sericea lespedeza for Crownvetch east of Farmville, VA (May through September use hulled seed, 
all other periods, use unhulled Sericea). If Flatpea is used, increase rate to 30 lbs.lacre. If Weeping Lovegrass is 
used, include in any slope or low maintenance mixture during wanner seeding periods, increase to 30 -40 

FERTILIZER & LIME 

• Apply 10-20-10 fertilizer at a rate of 500 lbs. I acre (or 12 lbs. I 1,000 sq. ft.) 
• Apply Pulverized Agricultural Limestone at a rate of2 tonslacre (or 90 lbs. I 1,000 sq. ft.) 

NOTE: 
-A soil test is necessary to determine the actual amount of lime required to adjust the soil pH of srte. 
-Incorporate the lime and fertilizer into the top 4-6 inches of the soil by disking or by other means. 

- When applying Slowly Available Nitrogen, use rates available in Erosion & Sediment Control Technical Butletin 
# 4, 2003 Nutrtent Management for Development Srtes at http:l/www.dcr.state.va.us/swle&s.htm#pubs 

APPLICATION DATES 

Sept. 1 - Feb. 15 

Feb. 16- Apr. 30 

May 1 -Aug. 31 

SILT FENCE@ 

TABLE 3.31-B 
(Revised June 2003) 

TEMPORARY SEEDING SPECIFICATIONS 
QUICK REFERENCE FOR ALL REGIONS 

SPECIES 

50150 Mix of Annual Ryegrass (lolium multi­
ftorum) & Cereal (Winter) Rye (Secale cereale) 

Annual Ryegrass (lolium multi·ftorum) 

German Mille! 

FERTILIZER & LIME 

APPLICATION RATES 

50 -100 (lbslacre) 

60-100 (lbs/acre) 

50 (lbs/acre) 

• Apply 1 0-1 0-1 0 fertilizer at a rate of 450 lbs. I acre (or 1 0 lbs. I 1 ,000 sq. ft.) 
• Apply Pulveri>:ed Agricultural Limestone at a rate of 2 tons/acre (or 90 lbs. I 1,000 sq. ft.) 

NOTE: 
1 -A soil test is necessary to determine the actual amount of lime required to adjust the soil pH of site. 
2 - Incorporate the lime and fertilizer into the top 4- 6 inches of the soil by disking or by other means. 

3 • When applying Slowly Available Nitrogen, use rates available in Erosion & Sediment Control Technical Bulletin 
# 4, 2003 Nutrient Management for Development Sites at h!tp:llwww.dcr.state.va.us/swle&s.hbn#pubs 

EROSION CONTROL 
DETAILS & NOTES 

PORTSMOUTH TERMINAL FACILITY 
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DESIGN BY: 

VIRGINIA BEACH, VIRGINIA 
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MADE FOR: 
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NO SCALE 

FILE NO.· 12 I 
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EROSION AND SEDIMENT CONTROL NARRATIVE 

G: \09\09-54-4 cbpa.dwg 

EROSION AND SEDIMENT CONTROL NARRA JIVE 

PROJECT DESCRIPTION 
THE PURPOSE OF THIS PROJECT IS THE EVENTUAL CONSTRUCTION OF A MULTI-PURPOSE 
TRANSLOADING FACILITY. THE OWNER 1\H CONSTRUCT A SERIES OF BUILDINGS. SILOS, A 
RAILROAD SIDING, AND A WHARF TO LOAD AND OFFLOAD AGRICULTURAL COMMODITIES. 
SUCH AS GRAIN. THE SITE IS SERVED BY CITY WATER. A PUMP AND FDRCEMAIN ~LL BE 
USED TO CONVEY EFFLUENT TO AN EXISTING SANITARY FORCEMAIN. THE PURPOSE OF THIS 
PARTICULAR PLAN IS TO SHOW GRADING AND FILLING NECESSARY TO CONSTRUCT THE 
PROPOSED FACILITY. THE PROPOSED WHARF NECESSARY TO ACCOMMODATE SHIP AND BARGE 
TRAFFIC 1\H BE PERMiffiD UNDER A STANDARD JOINT PERMIT PLAN. A COMMERCIAL SITE 
PLAN WILL BE SUBMITTED IN THE FUTURE FOR THE TRANSLDADING FACILITY. THE POST 
DEVELOPED IMPER~OUS AREA VVIUL BE GREATER THAN THE IMPERVIOUSNESS OF THE WATERSHED. 
THE DISTURBED AREA DURING CDNSTRUCmN 1\H BE 11.2 ACRES. THE SITE IS CURRENTlY 
DENUDED AND PARTIALLY FILLED ~TH GRAVEL AND CRUSHED CONCRETE. 

EXISTING SITIE CONDITIONS 
THE PROPOSED SITE IS RELATIVELY FLAT (SLOPE < 1.5~) AND DRAINS TOWARDS THE RIVER 
MOST OF THE SITE CONSISTS OF A MIXTURE OF GRAVEL AND CRUSHED CONCRETE. 

ADJACENT PROPERTY 
ADJACENT PROPERTIES ARE INDUSTRIAL AND A NAVAL SHIPYARD. THE NORFOLK NAVAL 
SHIPYARD IS LOCATED ALONG THE NORTHERN BOUNDARY, THE SOUTHERN BRANCH OF THE 
ELIZABETH RIVER FORMS THE EASTERN BOUNDARY OF THE SITE AND ELM AVENUE IS LOCATED 
ALONG THE SOUTHERN END OF THE SITE. RECONSTRUCTION OF THE JORDAN BRIDGE, LOCATED 
ON ELM AVENUE, BEGAN THIS YEAR AND AS A RESULT, EUM AVENUE IN THIS AREA IS CLOSED. 
CONSTRUCTION OF THE PER SITE, AND THE ATlANTIC WOOD INDUSTRIES 
SUPERFUND PROJECT \'ILL OCCUR SIMULTANEOUSLY. 

OFF-SITIE AREAS 
MINOR WORK IS PROPOSED IN THE RIGHT OF WAYS TO INCLUDE UTILITY HOOKUPS. 
NO STREET CONSTRUCTION IS PROPOSED. ALL DEMOLISHED HARDSCAPE WILL BE HAULED 
TO AN APPROVED DUMP SITE. ALL CONCRETE EXISTING HAS BEEN CRUSHED AND SPREAD ONSITE. 
SOILS 
THE SOILS REPORT PERFORMED INDICATES A CLAYEY SAND, 9LTY SAND, AND LOW 
PLASTICITY CLAY (MIXTURE) INDICATING A LOW TO AVERAGE ERODIBILITY. THE DEPTH 
TO THE LOCAL GROUNDWATER TABLE IS APPROXIMATELY 2-FEET TO 6.5-FEET BELOW 
THE GROUND SURFACE, WITH THE SEASONAL ADJUSTED HIGH WATER TABLE ELEVATION AT 2.0 

CRITICAL EROSION AREAS 
THE SITE HAS SLOPES RANGING FROM 0 TO 1.5 PERCENT INDICATING A LOW EROSION 
HAZARD ON THE HIGH GROUND, AND 10% SLOPES ALONG THE SHORE, INDICATING A 
HIGH POTENTIAL FOR EROSION. THE PROPOSED WHARF WIUL STOP THE EROSION. 

EROSION AND SEDIMENT CONTROL MEASURES 
UNLESS OTHER\'ISE INDICATED, ALL VEGETATIVE AND STRUCTURAL EROSION AND 
SEDIMENT CONTROL PRAC]CES SHAUL BE CONSTRUCTED AND MAINTAINED 
ACCORDING TO MINIMUM STANDARDS AND SPECIFICATIONS OF THE HANDBOOK. THE 
MINIMUM STANDARDS OF THE VESCR SHAUL BE ADHERED TO UNLESS OTHER\IjSE 
WAIVED OR APPROVED BY A VARIANCE. WAIVERS MAY BE APPROVED ONLY THROUGH 
\'IRITTEN VARIANCE REQUESTS APPROVED BY THE CITY OF PORTSMOUTH. 

STRUCTIJRAL PRACTICES 

SILT FENCE BARRIER - J. 05 
SILT FENCE BARRIERS \'ILL BE INSTALLED DOWN SLOPE OF AREAS \'ITH MINIMAL 
GRADES TO FILTER SEDIMENT-LADEN RUNOFF FROM SHEET FLOW AS INDICATED ON 
THE PLAN. SILT FENCE BARRIERS WILL ALSO BE PLACED AROUND THE PERIMETER 
NEAR THE PROPERTY LINE AND AROUND THE STOCKPILE. 

TEMPORARY CONSTRUC"ON ENTRANCE- J.02 
TWO 12' X 80' AND ONE 12' X 62' GRAVEL CONSTRUCTION ENTRANCES 111UL BE USED FOR 
CONSTRUCTION ACCESS AS SHOWN ON THIS PLAN. DURING MUDDY CONDITIONS, DRIVERS 
OF CONSTRUCTION VEHICLES VVIUL BE REQUIRED TO WASH THEIR WHEELS BEFORE ENTERING 
THE ROADWAY. A STANDARD STONE CDNSTRUC]QN ENTRANCE IS SPECIFIED ON THIS PLAN. 

MANAGEMENT STRATIEGIES 
1. CONSTRUC]ON ~LL BE SEQUENCED SO THAT GRADING OPERA]QNS CAN 

BEGIN AND END AS QUICKLY AS POSSIBLE 
2. THE SITE IS BEING FILLED \'ITH GRAVEL AND CRUSHED CONCRETE. 

SEED AND MULCH IS NOT REQUIRED. 
INSTAULA TIDN. 

3. THE JOB SUPERINTENDENT SHALL BE RESPONSIBLE FOR THE INSTALLATION AND 
MAINTENANCE OF AUL EROSION AND SEDIMENT CONTROL PRAC]CES. 

4. AFnER ACHIE~NG FULL DEVELOPMENT, THE TEMPORARY E&S CON]ROLS 
\\1UL BE CLEANED UP AND REMOVED. 

5. STCKPILES OF SOIL SHALL RECEIVE TEMPORARY SEEDING, 

PERMANENT STABILIZATION 
FILL SLOPES I\1LL BE STABILIZED WITH GRAVEL AND/OR RIP RAP. 

STORMWATIER RUNOFF CONSIDERATIONS 
THE STE \\1LL UTILIZE PERFORATED PIPE SURROUNDED BY GRAVEL AND \'ILL 
AULDW FOR IN~LTRA]ON PRO~DING BOTH WATER QUALITY AND QUANnTY CONTROL 

MAINTIENANCE 
IN GENERAL, ALL EROSION AND SEDIMENT CONTROL MEASURES yjLL BE CHECKED 
DAILY AFTER EACH SIGNI~CANT RAINFALL THE FOUL0\\1NG ITEMS 1'11LL BE 
CHECKED IN PARTICULAR: 

1. THE SILT FENCE BARRIER \\1LL BE CHECKED REGULARLY FOR UNDERMINING 
OR DETERIORA]ON OF THE FABRIC. SEDIMENT SHALL BE REMOVED WHEN 
THE LEVEL OF SEDIMENT DEPOSITION REACHES HALF WAY TO THE TOP OF 
THE BARRIER. 

2. EROSION CONnROLS \\1UL BE CHECKED REGULARLY AND 
ACCUMULATED SEDIMENT SHAUL BE REMOVED AS NEEDED 
TO ENSURE THE PROPER FUNCTION OF THE DEVICES. 

3. INLET PROTECTION WILL BE CHECKED REGULARLY 
FOR SEDIMENT BUILDUP WHICH \'ILL PREVENT DRAINAGE. IF 
THE INLETS ARE CLOGGED BY SEDIMENT, THEY SHALL BE CLEANED 
OF SEDIMENT AND DEBRIS AND THE SEDIMENTS AND DEBRIS 
111LL BE HAULED TO AN APPROVED DUMP SITE. 

4. THE DEVELOPER SHALL MAINTAIN THE STONE CONSTRUC]ON ENTRANCES 
BY RE-DRESSING OR REPLAONG THE STON~ AS NECESSARY, TO PREVENT 
TRACKING OF SEDIMENTS ONTO PAVED AREAS. 

CALCULATIONS 
PRE AND POST DEVELOPED 10-YEAR STORM RUNOFF CALCULATIONS HAVE BEEN PERFORMED 
AS \\ELL AS WATER QUALITY CALCULATIONS. SEE "STORMWATER RUNOFF CONSIDERA]QNS" ABOVE. 

MITIGATION 
2,721 SQ. FT. OF VEGETATED WETlANDS LOCATED AT THE SOUTHI\£ST CORNER OF 
THE SITE I\1LL BE FILLED BY THE EPA WITH THE PROJECT KNOWN AS "EAST SIDE 
CONTAINMENT BERM ATLANTIC WOOD INDUSTRIES SUPERFUND SITE' 
A CASH IN LIEU OF AGREEMENT IS BEING WORKED OUT BY THE DEVELOPER AND THE STATE. 

YES NO NA 

r~! l ! 1 

MS-1 Have temporary and 
Are practices shown 
Seed specifications? 
Mulching? 
Gra'l81? 

OCR PLAN REVIEW MINIMUM 

permanent stabilization been addressed In narrative? 
on the plan? 

(r'Rrmone--d or +en:-~nrnry so I str:hili?ntiol "hnll he :l:i[!liP.<l tr: rlentJrlP.rl wens 'Nithin SP.VP.n 
days after final grade is reo::l-'ed on any portion of tre site. Temporary soil st,JI::ilizotion sh·JII 
be app ied \vith·n sever ccys to denuded cre:Js h:::~t may 1:Jt be at final grade but 1'11ill remain 
dormant for longer thcr 30 ccys. ::::>c,-mancnt stcbilintion shell be o::)Jiicd tc ar::;cs trct arc to 
be left dormcn-;: for more than o1c year.) 

[X] [ ] [ ] MS-2 Has stabilization of soil stockpiles been addressed In narrati'18? 
[X] [ ] [ ] Are sediment trapping measures provided? 

(Curirg constr.J::tiol of the pr-e jed, soil stock r=iles Td Ccr~ow ar-eas shcr I be stabilized or­
protected with s-ccimcnt trcpping mcas_rc3. The appliccn~ i~ rcspon3iJ c for- the tcmporcrry 
pruleclicm unJ perrnunenl s.uUiliLaliort or oil ~oil slock:Jiles ort s .e us well as :..:>urrow creus 
amJ soil ir1Lenliunully .rurtspurlf:!c rorn Ute prcjecl silt.) 

[X] [ ] [ ] MS-3 Has maintenance of permanent stobilization been oddressed? 
(A perTrment veget.Jtive cove·- s·la I be established on de-l.Jjec ar:;;cs not o~he-wise 
pe~manently s-:.abilized. Permanent vegetat"en shal ro~ be ccnsidered es~ab "shed until a 
ground cover rs achie·ved the-:_ i::: uniforn, ~'lature enough to surviv·e and will nhibit erosion.) 

[ ] [ ] [X] MS-4 Are sediment-trapping facilities to be constructed as a first step In LDA? 
[ ] [ ] [X] Has maintenance of practices been addressed? (I.e. repair of structures and removal 

af accumulated sediment) 
(Sediment bashs and -;:raps, :Jeri11eter dikes, sedi11e-t barr'ers and otrer necsurss intended 
to trap sediment shall be ::onstructed as o ~irst step n :Ty land-d"stL.rbirs; cdivity and s1crll 
be n:Jde ~urc::iorol betcre q:slope ore distur:>orce tokes pi:Jce.) 

[ ] [ ] [X] MS-5 Has stabilization of earthen structures been addressed? 
(Stabi ization measu--es sl~cll be a:J:J ied to ear-the·l s~r-udures such as cams, dihs and 
diversions innled"o-;:e y af~w instal otio·l.) 

[ ] [ ] [X] MS-6 Are sediment basins required where needed? 
(Sedi~nent tra::Js and sedi11ert bas·ns sho I be des·<;;ned and co1struded based .J:>or ~he tot-:JI 
drain·:Jge or<:c to :>e ser-ved by ~he trcp cr bcsin. 
o The minimum storase capacity of a ::;ediment -rap s1a I be 13L cd~ic ywds Jer acre of 

drairoce area and h2 ~rap sha I cnly =:on~rol drainage cr~eas less than three acres. 
b SL-rface runoff trom distur·bed ar·eas thot is comprisEd of flov1 frotT crairc<;;e ar-eas 

grccJtcr th-Jr or cqu·JI -_o three acres sl"cll be cortrollcd JY a scd·rcn~ Jasin. The 
rrr lltrrturrl o;luru~~ ccr:ucily ur o;erJir·r~rr. Uuo;irl ::;frul Lt: '34 CU;Jic yur<.b f._.l(:;' ucre ur 
drairo-;e area. The out~all syc:-e"l ::;hall, at minimum, maintain tre str.Jctural integrity 
of the basin during a 25-y2cr- storm of 24-hour durotio1. =<unoff coefficie~ts Jsed in 
r-unoff calculati·xs shall cor~es:Jxc ~o a :J::re emth condition 01- H-ose conditions 

expected to exist while the seciment Ccsin is u~i ized.) 

[X] [ ] [ ] MS-7 Has stablllzatlon of cut and fill slopes been adequately addressed? 
(Cu, urrJ ri I ~lofJe::::: ~hall :Je c"'~igmoJ crtc curt~lrL-c.eJ r1 u r11urmer .hul will ·rwr rr t.e eroo;ru·r. 
Slo:-lPS thnt ore fotmd tn 1-:P. P.rnr.rna ex~,:::ssi\i'ely ·v~1ithin O'IP. year of rernnrpn- stohi i?ot-nn 
shclll hP. rrovidPd w"-h ndrlit-ioln slore stohi i?int] llP.:l"IJr'":=; rmt I the rrn:liP.m l:'i c;n~rer:tPrl.) 

[ ] [ ] [X] MS-8 Are paved flumes, channels, or slope drains required where necessary? 
(Concentrated runoff srcll not ""lew dow1 ::d or fill slcpes u1 ess cortaine:J within a1 
adeq.JcJte temporcry cr Jermane1t chan1el, ""lurre or slope drain structL-re.) 

[ ] [ ] [X] MS-9 Have water seeps from slope face, adequate drainage or other protectlon 
addres ... d? 

(Whene·Jer wcter see~s fro'T1 a slope face, ade=1r_.Jte drainage or- other pro~ection si"cll be 
provi-::Jec.) 

[X] [ ] [ ] MS-10 Is adequate Inlet protection required on all operational storm sewer inlets? 
(,t:J.. I storm sewer inlets that are rrcee operable d . .ring corst~uction s1cr I be protec_ej so that 
s~diment-laden water- c:~rro~ e1ter hoo ccnveyance system 'N-~hout fir-s-" :Jooing filtered or 
otherwise treated tc renove sed'rren~.) 

[X] [ ] [ ] MS-11 Are channel lining and/or outlet protection required on stormwater conveyance 
channels? 

(Before newly constr1_cted stormwoter conveyance channels or piJes are made 
adequ::Jte outlet pi--:Jtedion and a1y r-;:;cuirec -;:en:J:Jral-y or- permanent channel 
instal lee rn both -;:he cor·Jeyar-ce channe end r·ecerv nc; channel ) 

operat'cnal, 
ninq s1:::1ll be 

[X] [ ] [ ] MS-12 Are ln-stream construction measures required so that channel damage Is 
minimized? 

(V~'hen work in a live vva-"ercoJrse s performed. xec::Jr_ tio1s shall oe ~aken -;:o 11ir rrize 
encrcadtrneril, conlrol ~<:Odirnertl ,run:spo'l cr1c :slcbiliL~ Jte v10rk areu lc L-1~ cre:Jle~L exlenl 
possihiP. rlrnina r.onstrr.cinr Nn1:':rorlihlr: mot:cri:-~1 :=;holl :JP rt:=;r:d for -1e •:-r.nstrrtdinn nf 
causeways and cofferdcrr1s. Earthen fil IT'JY be usee ""or- these t:-::ructures if arrrored oy 
nonercdible :::::o·v"er ma~erials.) 

[ ] [ ] [X] MS-13 Are temporary stream crosslngs of non-erodible material requlred where 
neceaaory? 

('Nhen n live ·;~mterr:otJrc:e mwd hF. <.rnsserl 1-:y r:nnstrrJr:t"r.n velir---les 'T10re thnn huic-:rc rn nny e1ixmonth 
period, a temporary vehicular st~eam crossing constructec oL rorer:::Jd ble mater'cl 

sh-JII be providec.) 

[ ] [ ] [X] MS-14 Are all applicable federal, state and local regulations pertaining ta working It or 
crossing live wotercourses being met? 

~.A.II applicable federal, state end local chcpters Jertaini'lq to working in o- cross·nq live 
watercourses s1:JII be met.) 

[ ] [ ] [X] MS-15 Has re-stabilization of areas subject to in-stream construction been adequately 
addressed? 

(The bed 01d banks of a vvatercoJ~se 2hall be 2-;:a:::Jilized ·rneciately after work in the 

watercourse is completed.) 

[X] [ ] [ ] MS-16 Has stabilization of utility trenches been addressed? 
(lJndN<Jr~rJrrl trility line::; "holl he nstnllerl i1 :1~rndnrrP. 11,;ih the folhwi'lJ stwdnrrls n 
odcition ~o other applico:Jie criteria 
o No 11we than ~OC linear teet c- trench may l::e opened at one time. 
b Excav:Jted material shal be placed on -:_he q::rill s'ce of -::renc1es. 
c. E-=fluen-;: frcm dewcering operations sl"cll be filtered or passec ~hrough an a::nrov2c 

sediTielt-troj=ping dev ce, or bch, :rd cischarged tl a tTorner that does 1ot adversely 
affect flowing streamCJ or cff-site pro1=erty. 

cJ. ~1ater-"al used for- backfi ling tr-wr;:J·es s1o I be proper-ly co·-noo;:;ted rr- cr-der- to 
minimi7e erosion and prcmc-e sta~·li7ation. 

e. Rest-:Jbiliz:Jtion srall be accon:::Jiished ir cccorcance with -;:his chapter. 
f. Appliccble s:Jfety c1-::1Jters s1o I be compl'ed v{-;:h.) 

STANDARD CHECKLIST 

YES NO NA 

[X] [ ] [ ] MS-17 Has the pre'l8ntian of transporting of soil and mud onto public roadways been 
adequately addressed? (i.e. Construction entrances, waah racks, doily cleaning of 
roadways, transport of sediment ta a trappin9 facility.) 

(WhP.re con:o;t-rrwt-nn 'lehiriP. oc~:ess rnrre" intersFd rnved nr ptJhli:-: ro:-Jrl'i rrnvisin~:o: shol r:F. 
made to minimize the trcnsport of se=J·rrent JY ve1icular ~rackir<;; cn-;:o the paved surfcce. 
\/~here sediment is tr·Jrsported o1to a paved or f:L-blic rood s .. Yface, the rocd sur"'"cce shal be 
clea1ec ~hnroughly at the e1:l of eo:-:r c:oy. Sedi1ert :"31:-JII be remove:l from tre r:J:lds by 
shoveling or sweepirg end transportEd to J sediment contra cisposJI crec. Street w::Ehing 
shal Ce allowed on y otter secirTent is rerTO'Jed 1-1 this rorrer I his provision sho I apply to 
individual development lots as well •:JS b lcrger lcrrc-disturbing activities) 

[X] [ ] [ ] MS- 18 Has the remo\101 of temporary practices been addressed? 
(All temporary erosion and :;cdimcnt control TlC:J:::ur::::s shal ell be rcmov::::c withi1 30 dJ)/3 
ccler rirtul siLe sLubi iLulicrl or urler _'18 Lerrtpurury rrteus.res L.re . u lcrlger rtt"eUeJ . ..1' less 
o-:.hwwise -::tL.thorize::l by H-e local program auh:Jrity. T~apped ::ediment and tre disturbed 
soil areas resultir~ rrom the dispositior e temporary measJres shall be psr11a1ertly 
st-:Jb"lized to prevert fur~her erosio'l crrd sedime1tat'en.) 

[X] [ ] [ ] MS-19 Are properties and waterways downstream from the development adequately 
protected from erosion and sediment deposition due to Increases in peak 
stormwater runoff? 

(Properties ond wcerways dCJ·;~mstreom troll developme1t sites shell be :>-oteded trom 
::;cdimcnt dcpositio1, ::::rosicn and damage due to i'lcrcascs in vclumc, v::::locity and pc:Jk flow 
ruLe or ~lcr·rtwulcr rur10lr rur Lhe slulcc rel.j.J8r cy ~Lurrr u 2L-Ircur c.uuliort r·r uc.:curc .. crtc8 
with the fdlowin9 standards and c~iteria: 

a. C-:::Jrcentrated stornwater r-unoff leaving a development site shal Ce disc~mged 
direct y into an adequ::Jte naturcr cr 'l1::J1-mcce receivinq channe r=ipe or storm sewer 
system. For these sites w1ere runoff is dischorgEc into c pipe or pipe ::ystem. 
dcwr·o;l_'earn slabilily cnulyses ul Lhe o.JUcll or lho pipe or pipe '='YSLern shu I be 
per,formed. 

b. ,t:J.,dcqucey of all channels ·JIC r:;ipe3 srcll be vcr'ficc in the following manner: 
(1) T1c q:plicant shall dcmon3tratc trc the to~al drai~·JO:;JC arcc -;:o the poi~t of 

artu ysis •;vilhirr Lhe vr~mrel rs o·1c f·L-rlcr~c ,nteo,; gr~c,ec lhcrt l_·r~ ccnl·ibuling 
droinOCJP. nrP.CJ nf the rrn __ jed rn (jtJest-ion; r,r 

(/) (e1) r,Jot.trol r:hnnnPis st---nll he onoly?erl hy -he r.sP. ot o two-yeor str:r~n tn verity 
the stormw::Jter \'-l'ill not overtop channel JCJrks nor caus8 erJsion of channe 
bed o·- bonks. 

(:J) All previously constructed man-11ode channels shall be orclyzec Cy the use 
of a ten year s-;:orm to v·crify th:t storrrwoter will not ovc~top itc; banks ·:Jrc by 
Lhe use or u Lvvc-yrour slorw .o UerTJr s.'ult l-r:JL slow vvaler w'll rwl cause 
erosror ot chcnnel bed w bank<::; a1d 

(c) I 'ipes end storm sewer systerrs shal be analyzed by the .Jse ot c -::e--yew 
storm -;:o ver"""y th-:Jt stornwater will be co1taine:::J '>"lithin the piJe or system. 

c. If existing IC:Jtural receiving channe s or r=revious y constructed ror-made ch::J112Is or 
pipe::: crrc not adequate, the appliccr~t 31::11: 
("i) l11prove the crcnnels to a condition where a ten year s-"orm will 1ot over-top tr-e 

ba1ks and a two-ye:Jr stor1 ·v~1i I not ccuse wosior ~o crorrel tre bed or banks; or 
(2) Improve the pipe or piJe system to a condition where trs -::er-yeor starr s 

cortoined within the appurtencnces; 
(3) CeveiDp c site desiqr that VI/II not cause the pre-:Jevelo:Jilert pea-<: r.JI::Jff rc~e ':l 

two-yc-:Jr storm -;:o ircrco:oc \"'hen rL-nc""f oJtfalls r~o a 1:::1tural channel cr wi I not 
cuu;e ll c prc-Uevcluprrlertl ~t:uk rur10rc ·ulc rru·rr u Lert-yeur slurrr1 lu rr1creusc 'Nhcr 
runoff outfalls into c mar-made e1arel; o~ 

(4) l'rovide a collbircticn ·::>f e1::1rrel imprcveme1t, stcrnwater cetertio1 or other 
measure::: wrich is :::atisfo:::tory to tr-e plan approvi~g cu~hority te pre·Jent dov•mstreoll 
erosron. 

d. The appli-:::cnt shell provide evideT:::e of per1ission to make the iTlYoveren~s. 
e. All ftyUrologic.: cnulyses sfta I be ba:serJ ur· Lhe ~xislirtg wul~rsf·ec dturccl~rio,;.i;;::; und 

~.he l_.l~_imate development condition of t-e subject project 
f If the Clpplicant chooses an cptior ~hot inc r_des stor1rwater eetertio1, ~e shall :Jbtail 

apprDval frorr the ocality of a plan for maintenance of the detentior ~::Jcilities. 1-e 
plan sha I set for-th tre mcin-_erorce requirements of ~he fac'lity and the person 
rcspom;ib e ur fJerrorrn-rtg l.·re r'tU rt,e-t:J·cto. 

g. U.Jttall trotT c detenticm tac-lity shal Ce disc-orged to a recervrng c1o-1rel, and ene~gy 

dissipcors sf-all be pi·:J·:::ed at the outfcll of all detention foci ~res as necessary to 
provide a stabi ized tr.orsit"cn -rorn the facility to the r·eceiv"nq channel 

t--- p, I r-n site c.t---nnnP.Is mtJst he Vf'r-fiP.r. -n :JP. r.rlP.!liJCJtf' 
Increased volumes of sheet flows that roy caus2 erosion or sediTlertation on adjacert 
property sheri I be diverted to o stcble outlet, adequate chonne, p"pe or- pipe 
cystcm. or to :J dc-;:e-rtion foci -;:y. 

j. lrt upplyirt<;; Jtese f:>Lcr·nwoler ·nuTJ;Jcrrt:rt_ crileria, inUiviUuul uls u· purcels rn u 
resirf'ntinl, r:ommerr:iol or indtJst-rinl dP.\lf'lorment shnll rc.~ he :-:nnsidered tn he 
separ::Jte development prcject::::. Instead, tre develcpment, :Js a ll;'hcle, s1o I be 
:::·xsidered a s"ngle developmerlt proJec~. Hyd~ologi'= por,onete~s that r-efle::t the 
J timatc development conditicn shal be used n all cngirccring calcJ ciJ~s. 

k AI rr eusures usc c.: "o p·olecl :Jcope' lies ur1cJ waler"Nuys shu I be errtployeU trt o rrturtriW 
whir:h 11 nrmt7P.S imror.ts on hP. r.hysir:r.l, r:hP.mir.nl ond hiniCJ]r.nl intr:9rity of rrver:s, 
streams and other wce--s of the sta-;:e 
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